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Lolcats! Viral 


Lolcats! Viral videos! 
Tweet jokes! ROTFU!! 


AT LAST: DIGITAL 
SUBSCRIPTIONS 

When wired launched 
on the iPad last year, 
readers could buy 
only one copy at a 
time, and we received 
hundreds of emails 
asking when we were 
going to offer digital 
subscriptions. At long 
last, good news: You 
can now subscribe 
to wired on the iPad 
for $19.99 a year or 
$1.99 per month—and 
people who already 
subscribe to the print 
version get their digi¬ 
tal copies gratis. To 
get started, down¬ 
load the wired app 
(it’s free) from the 
iTunes store, and fol¬ 
low the instructions 
to link your subscrip¬ 
tion (you’ll need your 
subscriber number 
handy—it’s on your 
mailing label). Sin¬ 
gle issues of the tab¬ 
let edition are still 
available for $3.99 
each. Buy once, read 
anywhere! 


The Comedy Issue 


Put together an issue about humor and the readers send in 
...jokes. Michael Kline of Wichita, Kansas, wrote of the May 
issue: “Let’s see—the Injectable Vasectomy, Chernobyl, 
Murder by Numbers, Play: Vengeance ... and this you call 
the Humor Issue? I will not be looking forward to the Grave & 
Serious lssue.”Two readers tookthe story aboutthe Android 
phone’s ascent as a gag. “I was a little shocked when I saw 
the header ‘Why Android Beat the iPhone,”’ wrote Kevin 
Thorne from Sarnia, Ontario. “Then I realized it’s the humor 
issue, and all was well with the world again.” A note from Gor¬ 
don McDowell of Calgary, Alberta, went like this: “The Humor 
Issue and ‘Why Android Beat the iPhone’? I see what you did 
there.” Canadians: Always good for a laugh. 

Not everyone was amused. Lisa Cohen, who runs a com¬ 
edy website called WitStream, complained that the piece 
aboutTwitter in the humor package missed the point. “To 
wired’s credit, they did include tweets from some lesser- 
known emerging talents,” she wrote on her blog. “But it 
still felt like lip service ... I believe that Twitter can do for 
comedy what radio did for music. If people start to really 


like someone, maybe they’ll download a podcast or buy a 
ticket. And that is how the Internet can change comedy.” 
Agreed. And we wrote something to that effect two years 
ago—see “Infinite Jest” (Play, issue 17.08). 

Bruce Landry of Brookline, New Hampshire, felt we erred 
in crediting the Internet for a golden age of humor. “I have 
to presume either you are so young you don’t remember 
good, thought-out comedy, or you are so thick you think a 
bathroom joke with swearwords is the apex of funny. Say¬ 
ing that the Internet saved comedy is like saying Jack the 
Ripper saved prostitution.” 

□ur favorite complaint, though, came from Matt Lovett 
and Joy McConnell of Tulsa, Oklahoma. “We were appalled, 
nay outraged, that your most recent issue did not contain 
enough photos of cats,” they wrote. “We were excited when 
we saw the cover but were disappointed when we found only 
the scantest of cat photography. Who cares about Andy, 
MOAR KITTAHS!!” Sorry you felt cheated, but surely you 
can find the kittahs on the Internets. Here’s something to 
get you started: bit.ly/fG419G. 
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RE: “PEEP SHOW” (START, ISSUE 19.05) 

WHY WOULD YOU SHARE YOUR BROWSER HISTORY? 
IT’S THE DIGITAL EQUIVALENT OF LETTING PEOPLE 
ROOT THROUGH YOUR GARBAGE. POINTLESS!” 



Excerpted from a comment posted on Wired.com by Jeffehobbs 




Blooper Troopers 

Many of the responses to Brian 
Raftery’s story on America’s 
Funniest Home Videos (“Pain¬ 
fully Funny,” issue 19.05) mir¬ 
rored reactions in our own office 
when Raftery’s editor, Robert 
Capps, pitched the idea: People 
still snail-mail their video foot¬ 
age to the show’s producers? 
Seriously? Hardly our story, we 
scoffed. But Capps and Raf- 
tery persisted, to the eventual 
delight of reader Nina Shokrian 
of Houston. “I grew up watching 
AFl/and had some trouble con¬ 
vincing my husband to watch 
it,” she wrote. “He finally broke 
down when he realized it kept 
the attention of our then 2-year- 
old, who couldn’t get enough of 
stupid cats, laughing babies, 
and, most of all, people falling 
on their faces. Thank you for giv¬ 
ing this ‘uncool’ show some well 
deserved credibility. It will never 
get old in our house. And now my 
husband can watch it with a little 
more pride.” Us, too. 


Resistance Is Futile 

In “The Android Explosion” 

(issue 19.05), Fred Vogelstein 
explored how Android, the 
Google mobile phone operating 
system, has managed to out¬ 
shine Apple’s iOS; devices run¬ 
ning the Android OS now outsell 
Apple’s iPhone. But not everyone 
understood Google’s motivation 
for entering the market. “I really 
don’t getthe business model,” 
wrote Rcastano on Wired.com. 

“I do not see how Google profits 
from Android. They may be mak¬ 
ing ad money from it, but Google 
would be selling as many ads if 
they just concentrated on their 
core business.” Also on Wired 
.com, Terry Thiel wrote, “This 
article is basically an Android 
puff piece. Little mention of the 
minimal profits Google is seeing 
from Android, fragmentation, 
lack of apps, malware, flawed 
distribution channel, etc. The 
conclusion thatthere will be only 
one standard mobile OS makes 
no sense at all.” Onthe other 
hand, Bradavon called the piece 
"fantastically insightful.” But he 
wondered why Vogelstein didn’t 
mention HTC, which makes some 
of the most popular Android 
phones: “If it wasn’t for HTC, 
Android wouldn’t be the hit it is 
today.” Vogelstein replies: “I 
decided to focus on Motorola 
because it was one of the first 
successes. But the whole power 
of Android isthatallthe manu¬ 
facturers want in. HTC is and has 
been a critical part of that.” 

The Hof Zone 

“Half-Life,” Adam Higginbo¬ 
tham's story about life returning 
to the Chernobyl nuclear-fallout 
zone (issue19.05), launched a 



debate on Wired.com about the 
science and politics of radia¬ 
tion exposure. Ebolamonkey3 
questioned the motivations of 
the scientists researching radia¬ 
tion levels in the Chernobyl Exclu¬ 
sion Zone. “Maybe I’m cynical, 
but if these scientists workfor 
the Ukrainian government, and 
the government wants to open up 
the area fortourism ... well, you 
see where this is going.” Com- 
menter Dan Ventresca was more 
philosophical: “Whatever con¬ 
clusion the scientific community 
draws about radiation effects in 
the area, the message is simple: 
As Jeff Goldblum says in Jurassic 
Park , ‘Life finds a way.’” 

Ink Geeks 

Each month the Play section 
looks at pop culture throughthe 
lens of atheme. May’stheme 
was vengeance, and the Filter 
page focused on pens, as in “is 
mightier than the sword.” On 
Wired.com, the commenters 
went a little wild: “I can’t believe 
the Fisher Space Pen didn’t make 
the list. A brilliant, reliable instru¬ 
ment, with a model for every user 
and every occasion,” Lawrence 
Fraker posted. Meanwhile, Cy 
had a different take: “People 
still use pens?” And finally, from 
Mark lliff: “Blimey! 16 com¬ 
ments. About pens. Which wired 
readers hardly ever need. Empty 
lives. Such empty lives.” 


r 
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Skin in the Game 

“I’m one of the most success¬ 
ful dermatologists in the coun¬ 
try, and yet I still can’t get away 
from my appearance on a corny 
reality show that aired 10 years 
ago,” began a letterfrom Will 
Kirby of Beverly Hills. Kirby, you 
might recall, won season 2 of the 
TV reality show Big Brother and 
went on to appear on Dr. 90210, 
a plastic surgery program on 
the E! network. “That said, many 
thanks for including meinthis 
month’s ‘Decode’” (Play, issue 
19.05; Kirby was the “Chilltown 
doc” mentioned in question L). 
“It's a surreal feeling trying to 
solve a puzzle in yourfavorite 
magazine only to realize that you 
are one of the clues!” 


UNDO 

The BionX PL-350HT-L does 
include a thumbthrottle (“Easy 
Riders,” Test, issue19.05). Mau- 
rits Kaptein is coauthor of the 
research credited to Dean Eck- 
les in “Mind Reading” (Start, 
issue 19.05). The man with the 
big brain in Pulp Fiction is named 
Brett, not Brad (“Stand-Ins,” 
Play, issue 19.05). The goats 
that Sujoy Guha is raising will 
receive a female contraceptive, 
not experimental hearts. The 
Indian Councilfor Medical 
Research, notthe NIH, asked 
that some research subjects be 
analyzed. Elaine Lissner spent 
five figures, not $100,000, to 
buy the international rights to 
RISUG (“The Injectable Vasec¬ 
tomy,” issue 19.05). 
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Careful Crabbing 

no horseshoe crabs were harmed during the production of this story. That thought kept running 
through the head of photographer Andrew Tingle as he stood knee-deep in water shooting local fish¬ 
ermen collecting the boxy arthropods in Bull's Bay near Charleston, South Carolina (“Catch, Drain, 
Release," page 34). Horseshoe crabs are living fossils, but they also turn out to be the blue bloods of 
the Atlantic seacoast. Their blood—it really is blue—is used to test the purity of medicines. The crabs 
make (involuntary) donations: Once they're plucked from the shallow water, they're transported to a 
lab, where they're cleaned, partially bled, and returned to the ocean, far enough from where they were 
caught that they won't be nabbed again soon. Tingle was impressed by the incredible care the fisher¬ 
men showed. “No crabs are even tossed or thrown," he says. In 2010 the mortality rate for these crabs 
during handling was just 3.5 percent. (Hey, it takes a tough species to survive 450 million years...) 


Catch a Wave Jet 



Testing gear is a great gig, especially if you love 
the outdoors as much as Mark Anders, an avid 
surfer, mountain biker, and kayaker. This spring, 
while the rest of us were at our desks thinking 
about lunch, Anders was in the water off Wilm¬ 
ington, North Carolina, testing a jet-powered 
surfboard. You read that right: The carbon-fiber 
longboard houses battery-powered jets that the 
user controls with a wrist-strap remote (“Sum¬ 
mer Test: Water Gear,” page 61). The board 
makes for especially zippy rides and trips out to 
the break—no paddling required. But given the 
too-cool-for-school attitudes of most surfers, 
none of the guys in the water deigned to notice what Anders was riding. “It was hard to keep 
a straight face,” he says. “At one point a guy paddled up to me and said, ‘Hey, is that a GoPro 
camera?’ and I was like, ‘Yes, but dude, this is a jet-powered surfboard!’” Well aware that for 
surfers, less is usually more, Anders doesn’t think the pricey jet boards are the future of the 
sport, but he still had a hard time shipping the test model back. “There are gonna be a lot of 
haters,” he predicts. “But the bottom line is it’s fun—you can’t hate that.” 



COMIC RELIEF 


“One Green Lantern was all 
it took,” says Douglas Wolk, 
who first got his hands on a 
comic book when he was 9. 
Today, Wolk makes his living 
writing about the form; he’s 
the author of Reading Comics: 
How Graphic Novels Work and 
What They Mean. His devo¬ 
tion runs deep, and his taste 
is old school: When he began 
researching the business of 
digital comics for wired 
(“The Battle Begins,” page 
148), Wolk had never used an 
iPad. Three months into his 
reporting, he bit the bullet. He 
now concedes that the shiny 
backlit glory of digital com¬ 
ics is cool—though he says “a 
beautifully produced graphic 
novel is the ultimate experi¬ 
ence for me.” But probably not 
for everyone. Wolk recently 
handed his son the iPad with 
an issue of Uncle Scrooge cued 
up: “He figured out the naviga¬ 
tion faster than I did. He’s 6.” 


WIRED STAFF ENERGY 
BOOSTERS OF CHOICE 

This month’s Filter (page 
82) considers insta-pep from 
muscle powder to a caffeinated 
lollipop. Here’s what keeps us 
going strong. 


r wefunkradio.com 

Weight-lifting 
- videos on 
YouTube 


Blue Bo 
Coffee 

rl 


Red Bull 
Sugarfree — Coca-Cola 
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D«LL) The power to do more 


Dell recommends Windows® 7 Professional. 



New Latitude™ E5420 shown: 


The new Latitude™ E-Family. Improved in 
101 ways for real-world work conditions. 


It's tough.staying productive out in the real world. That's why we've 
tweaked, enhanced and completely redesigned the new Latitude 
E-Family with 101 improvements. Like hinges that flex up to 180 degrees 
for tight workspaces, rounded corners for better maneuverability and 
keyboard drainage to resist spills. And the 2nd generation Intel® Core™ i3 
processor is the most affordable way your business can enjoy noticeably 
faster, smarter business performance. Because when you're trying to 
work on a bumpy flight to Bangalore, every detail counts. 




Go to Dell.com/smb/Latitude or call your sales rep at 1-888-821-3355. 


Intel, the Intel Logo. Intel Inside. Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and/or other countries. 


Available starting with 
2nd generation Intel® 
Core™ i3 processor. 





















Ready, Set... 


GO PRO 


Find your edge—and your next trading strategy. 




Free Professional-Grade Tools* 

Active Trader Pro® 

Streaming news, quotes, interactive charts 

Wealth-Lab Pro® 

Portfolio-level strategy backtesting 
OptionTrader Pro® 1 

Streaming pricing, full Greeks 2 and analytics 


Active Trader Pro® 

For illustrative purposes only. 


Free Access to Specialists* 

Trading specialists to help you set up tools, 
shortcuts, and discuss your trading strategies 

. . - 


Free Tracies* 

Trade free for 90 days 


GO PRO 


TOOLS, TRADES AND SPECIALISTS 

FREE FOR 90 DAYS 


800.343.3548 Fidelity.com/GOPRO 


Turn here® 



Fidelity. 

INVEST N! ENTS ^ 


*GO PRO offer valid for customers depositing $50,000 in new funds or assets into a new or existing eligible Fidelity IRA or 
brokerage account (and must remain open and funded for 9 months). Commission-free online equity trades limited to 200 
and options trades limited to 20 contracts or less per trade; for orders beyond these limitations, standard commission rates 
apply to the entire order. Commission-free trades must be used within 90 days from date awarded. Use of tools after offer 
period is subject to minimum eligibility criteria for each tool. Certain penalties may apply if offer conditions not met. Go to 
www.fidelity.com/GOPROoffer for details on limitations, eligibility and registration. 

Keep in mind that investing involves risk. The value of your investment will fluctuate over time and you may gain or lose money. 

Access to OptionTrader Pro® is subject to additional eligibility requirements. 

2 Greeks are mathematical calculations used to determine the effect of various factors on options. 

Options trading entails significant risk and is not appropriate for all investors. Certain complex options strategies carry 
additional risk. Prior to trading options, you must receive a copy of "Characteristics and Risks of Standardized Options," 
which is available from Fidelity Investments by calling 800.FIDEUTY, and be approved for options trading. Supporting 
documentation for any claims, if applicable, will be furnished upon request. 

System availability and response times may be subject to market conditions. 

Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2011 FMR LLC. All rights reserved. 578420.2 



























































Y JESSE LICHTENSTEIN 


Transparency for All 

Around the world, 
governments are making data 
available. That’s not enough. 


Hi f you care about transpar¬ 
ency, these are interesting times. 
WikiLeaks may have faded from 
the headlines, but growing num¬ 
bers of people accept the notion 
that information collected by and 
about the government should be 
online, searchable, and mash- 
able. *1 At least 16 nations have 
major open data initiatives; in 
many more, pressure is building 
for them to follow suit. The US has 
posted nearly 400,000 data sets 
at Data.gov, and organizations 
like the Sunlight Foundation and 
MAPlight.org are finding com¬ 
pelling ways to use public data 
—like linking political contribu¬ 
tions to political actions. It's ► 


illustration by Brock Davis 




► the kind of thing that seems to prove Louis 
Brandeis' famous comment: “Sunlight is said 
to be the best of disinfectants.” But trans¬ 
parency alone is not a panacea, and it may 
even have a few nasty side effects. Take the 
case of the Bhoomi Project, an ambitious 
effort by the southern Indian state of Kar¬ 
nataka to digitize some 20 mil¬ 
lion land titles, making them 
more accessible. It was sup¬ 
posed to be a shining example 
of e-governance: open data 
that would benefit everyone 
and bring new efficiencies to 
the world's largest democracy. 

Instead, the portal proved a 
boon to corporations and the 
wealthy, who hired lawyers and predatory 
land agents to challenge titles, hunt for 
errors in documentation, exploit gaps in 
records, identify targets for bribery, and snap 
up property. An initiative that was intended 
to level the playing field for small landhold¬ 
ers ended up penalizing them; bribery costs 
and processing time actually increased. 

A level playing field doesn't mean much 
if you don't know the rules or have the right 
sporting equipment. Uploading a million 
documents to the Internet doesn't help 
people who don't know how to sift through 


them. Michael Gurstein, a community infor¬ 
matics expert in Vancouver, British Colum¬ 
bia, has dubbed this problem the data divide. 
Indeed, a recent study on the use of open 
government data in Great Britain points 
out that most of the people using the infor¬ 
mation are already data sophisticates. The 
less sophisticated often don't 
even know it's there. 

Data divides have conse¬ 
quences. Consider the recent 
adventures in the financial 
markets: The quants on Wall 
Street applied their savvy to 
manipulate theoretically open 
data for personal gain. Or look 
at the catastrophic effects of 
bundling unacceptable real estate risk into 
something that, to the less data-savvy, 
appeared to be financially sound mutual 
funds. The reality of these data divides is 
that information is anything but transpar¬ 
ent to the majority of people—even if it's 
technically available. 

India also passed a Right to Information 
Act in2005, requiring governments and agen¬ 
cies to digitize many records and respond 
quickly to any citizen's request for informa¬ 
tion. It has the potential to shine light on per¬ 
vasive inefficiencies and rampant corruption. 


But so far it's helped only the middle class, 
not the massive underclass, which remains 
at risk of intimidation and violence. (Far 
from being encouraged to use open data, 
many have been murdered for doing so. The 
Guardian calls people silenced in this manner 
“Right to Information martyrs.”) 

The concern that open data may simply 
empower the empowered is not an argument 
against open data; it's an argument against 
looking at open data as an end in itself. Mas¬ 
sive data dumps and even friendly online 
government portals are insufficient. Ordi¬ 
nary people need to know what information 
is available, and they need the training to be 
conversant in it. And if people are to have 
anything more than theoretical access to the 
information, it needs to be easy and cheap 
to use. That means investing in the kinds of 
organizations doing outreach, advocacy, and 
education in the communities least famil¬ 
iar with the benefits of data transparency. 
If we want truly open government, we still 
have to do the hard work of addressing basic 
and stubborn inequalities. However freely 
it flows, the data alone isn't enough. HQ 
///////////////////^^^^ 

JESSE LICHTENSTEIN (10.7.12gh@gmail 
.com) wrote about the aerospace industry 
on the Isle of Man in issue 19.05. 


Ordinary people 
need to know 
what data is 
available, and 
they need the 
training to use it. 



Most Dangerous 
Object in the 
Office This Month: 

BTC40 Tesla Coil 


Maniacal laugh? Check. White lab coat? 

Check. Dastardly plot to control the 
world? Check. Only one thing left to do 
before you become the official mad sci¬ 
entist of your workplace: Outfit your 
cubicle with a Tesla coil. Flip on the 
BTC40 and it’ll snap, crackle, and dis¬ 
pense zaptastic 500,000-volt sparks 
of electricity. Similar devices were used 
a century ago to transmit radio signals, 
but ever since a Tesla appeared as a lab 
prop in the original Frankenstein, it has sent a very 
different message: The owner is a deranged genius 
you should not mess with. Even if you’re not stitch¬ 
ing together cadavers in a vain effort to become 
godlike, the coil can strike fear in the hearts of 
your coworkers—it doles out painful shocks, and 
one stray bolt can instantly fry a laptop hard drive. 
Mwa-ha-ha! Fear the wrath of the electromagne¬ 
tism I have unleashed, puny mortals! —Aaron Rowe 


photograph Bv Stan Musilek 













RELIABILITY DOESN'T SOUND VERY FUTURISTIC, 
VERY MUCH LIKE THIS MAGAZINE. BUT 
RELIABILITY IS WHAT TRANE IS FAMOUS FOR. 

AS TIME GOES BY, IT SEEMS LIKE THE WORLD 
COULD USE MORE OF IT. IF TRANE, SAY, STARTED 
AN AIRLINE, YOU'D FLY IT, WOULDN'T YOU? 




It's Hard Tb Stop A Thane. 


■ 


OF 


SO HERE'S A RELIABLE YET TOTALLY NEW KIND 


RANE. COMFORTLINK™ II. THE THERMOSTAT 


REBORN. IT TRACKS YOUR ENERGY USE. 


IT WATCHES THE WEATHER. SOON, IT'LL HANDLE 
YOUR LIGHTS AND LOCKS, AND LET YOU RUN 
THINGS FROM ANYWHERE. MAYBE FROM THE 
TARMAC, WAITING TO TAKE OFF, WISHING YOU 
COULD FLY TRANE AIRLINES INSTEAD 
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UNLOCK THIS AD'S INTERACTIVE FEATURES. Photograph this entire ad with Google Goggles on Android or iPhone 0 
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The Changing Face of News 

I want my Al Jazeera English! How Mohamed Nanabhay has 
helped the expanding network win over the US audience. 



intelligence columnist, Robert 
Grenier, who was the CIA sta¬ 
tion chief in Pakistan before 
and after 9/11, then became the 
director of the CIA's Counter¬ 
terrorism Center. Throughout 
the day we offered opinion 
from Arab intellectuals, a Cam¬ 
bridge lecturer, a University of 
California historian, and voices 
from Pakistan and Afghanistan. 
We don't try to reduce the 
world to a sound bite. 

You've helped improve 
Al Jazeera’s brand in the 
US. What's worked? 
Offering our video online for 
free and allowing people to 
download and share it has 
been really successful. Our 
viewers catch a live stream on 
our website, use our iPhone 
app, watch clips on YouTube, 
or subscribe to our podcast. 
Our audience takes our con¬ 
tent and puts it on the screens 
of people who may not have 
heard of us before or who may 
have had a negative percep¬ 
tion of the brand, so they can 
see what we're really about. 
Why won't American 
cable networks carry Al 
Jazeera English? 

That's a question they need to 
answer. One of the responses 
I've heard is that there's not 
demand in America for an¬ 
other 24-hour news channel. 

I think over the last few 
months we've seen that argu¬ 
ment blown out of the water— 
nearly 10 million people in the 
US are regularly watching our 
content online. That's more 
than a lot of cable news shows. 


When President Obama announced Osama bin Laden's death, Al Jazeera English had 
its biggest day of traffic ever. And 40 percent of it was from the US. Just a few years 
ago, the Qatar-based network was seen as a mouthpiece for Arab governments and 
anti-US propaganda. But that perception is changing. Secretary of state Hillary Clin¬ 
ton recently praised Al Jazeera's coverage of world events. And commentators across 
the political spectrum cited their reporting on the recent upheavals in Egypt, Tuni¬ 
sia, and Libya, wired spoke to Mohamed Nanabhay, the network's 31-year-old head of 
online, to find out how Al Jazeera English is changing American minds, —eric steuer 


What was Al Jazeera Eng¬ 
lish’s strategy for covering 
bin Laden’s death? 

We take an integral approach. 
The challenge is to be able to 
provide near-instantaneous 
coverage, all over the world, 
while providing context. So 
when news of bin Laden's 


death broke, we aired brief¬ 
ings out of Washington but 
followed that quickly with 
reaction from Pakistan and 
Afghanistan and coverage of 
how the news played out in 
the Arab and Muslim worlds. 
A few minutes later we cut 
to Africa and the locations 


where the US embassies 
were bombed. Finally we 
looped back to the streets 
of New York. 

And how did you provide 
context for this quickly 
developing story? 

Very soon after the story 
broke we ran a report by our 
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Learn more at avis.com. 



DIFFERENCE 




Avis renter Lynette Silva’s husband is disabled, and she worries about wheelchair access 
whenever they travel. To make their trip easier, Avis employee Patricia Harrison brought their 
rental car to them at the terminal. Lynette wrote to say thanks for being the only company 
that gets it right. Understanding renters’ needs is important, but not everyone does. We do. 

At Avis, we’re in the business of treating people like people. 



©2011 Avis Rent A Car System. LLC. The statements contained are about actual situations from actual customers who have expressed their opinion. This is not intended as a guarantee of performance. 





How the blood of the 
primitive horseshoe crab 
helps keep you alive. 


Chances are you owe your life to 
the horseshoe crab. In the 1950s, 
scientists discovered that LAL 
(Limulus amoebocyte lysate), a 
clotting agent found in the crit¬ 
ter's powder-blue blood, binds to 
fungi and endotoxins, coagulating 
into a thick gel around such invad¬ 
ers. The result: a simple, surefire 
way to detect impurities in pharmaceutical 
drugs and medical supplies. Here's how drug 
developer Charles River, one of five compa¬ 
nies licensed by the FDA to produce and sell 
LAL, harvests crabs and turns their blood into 
tests that can detect bacteria and other con¬ 
taminants at less than one part per trillion— 
without killing the creatures, —mike olson 


PROCESS 

Catch, Drain, 
Re ease 



1. CATCH 

Fishermen licensed 
by the Depart¬ 
ment of Natural 
Resources capture 
the crabs that have 
come onto the 
beaches in South 
Carolina to spawn— 
they just pick them 
up from the shal¬ 
lows and put them 
in a boat. 



2. CLEAN 

The crabs are 
transported to the 
lab’s facility in an 
enclosed vehicle 
to keep them nice 
and damp. Sand, 
barnacles, and 
debris are removed, 
and the animals are 
inspected for inju¬ 
ries. (The company 
doesn’t bleed ail¬ 
ing crabs.) 



3.RACK & BLEED 

Each crab is folded 
at its hinged cara¬ 
pace, and a stain¬ 
less steel needle 
pierces the pericar¬ 
dium to drain the 
oxygenated blood 
that’s on its way 
to the heart. About 
100 milliliters of 
blood drains into a 
sterilized bottle. 



4. RELEASE 

The same day 
they’re collected, 
the crabs are 
released 70 to 80 
miles away from 
where they were 
caught. This 
ensures they aren’t 
re-bled too soon. 
The animal has 
enough blood in its 
appendages to sur¬ 
vive until it recovers. 



5. PROCESS 

The blood is centri¬ 
fuged to isolate 
the amoebocytes. 
The cells are then 
broken down to 
release the coag- 
ulogen inside, 
which forms the 
basis of LAL. The 
value of LAL is 
estimated to be 
$15,000 per quart. 



6.SELL 

Charles River sells 
LAL-based tests 
to customers who 
use them to vet 
everything from 
the fluid in an IV 
bag to medications 
for soldiers in the 
field. Two of the 
lab’s latest portable 
tests are currently 
on the International 
Space Station. 


DATASTREAM AVERAGE PER-INCIDENT VALUE OF U.S. CARGO THEFT, BY CATEGORY 

AUTO PARTS: $99,000 // HOME & GARDENING: $104,000 // FOOD & BEUERAGE: $125,000 // MISCELLANEOUS: $135,000 // BUILDING & INDUSTRIAL SUPPLIES: $172,000 // 
ALCOHOL: $243,000 // CONSUMER CARE: $280,000 // APPAREL: $286,000 // ELECTRONICS: $512,000 // TOBACCO: $1,263,000 // PHARMACEUTICALS: $3,780,000 
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Live at PETCO Park, San Diego 
Thursday July 21,2011 Sundown 


LIVE AT MGM GRAND 


For tickets call 866-740-7711 
or visit ka.com 





NASA’s 
Biggest Star 

* 


SHUTTLE TIME LINE 


1977 


1977 r 1981 1982 


r 1983 


r 1986 


1990 


Enterprise begins 
operational test¬ 
ing. Intended for a 
1979 launch, it never 
makes it into space; 
the design is com¬ 
pletely overhauled 
to build Columbia. 


Columbia makes the 
first solid-rocket- 
propelled voyage 
into space; it’s 
also the first orbit- 
reaching spaceship 
to land smoothly on 
solid ground. 


In November, Colum¬ 
bia undertakes the 
first nontest mission: 
carrying two satellites 
into orbit. The first 
scheduled space walk 
is canceled due to a 
faulty space suit. 


Sally Ride becomes 
the first American 
woman to go into 
space, taking aboard 
Challenger a n ant 
colony for studying 
social behavior in 
zero gravity. 


Just 73 seconds 
into its flight, the 
Challenger shuttle 
and crew, including 
the first teacher in 
space, are lost after 
an O-ring fails in the 
right solid-rocket 
booster. 


Discovery kicks off 
the ’90s by setting the 
Hubble Space Tele¬ 
scope into 380-mile- 
high orbit. Two 
decades later, Hubble 
is still producing valu¬ 
able data and images. 



1981 Patches from the 
first mission, designed 
by Robert McCall, 
become collectors’ 
treasures. m 


1982 Dunhill releases a 
two-tiered space shuttle 
pipe, inspired by the craft 
perched (as it was in test 
flights) atop a 747. 


1983 The USPS part¬ 
ners with NASA to 
send 261,900 special 
mission-branded enve¬ 
lopes into space with 
Challenger. They’re 
postmarked launch day, 
midflight, and sell out 
quickly on their return. 


1992 McDonald’s 
serves up its second 
run of “Young Astro¬ 
nauts” Happy Meal 
toys. A red, yellow, and 
blue space shuttle set 
is one of four space- 
themed options. 


1979 Comic turned 
movie turned TV 
show Buck Rog¬ 
ers in the 25th Cen¬ 
tury introduces a 
shuttle copycat, 
representing a shift 
in sci-fi toward 
airplanelike craft. 


1994 On The Simpsons, 
NASA needs a “blue 
collar slob” to bolster 
shuttle launch ratings. 
Homer breaks an ant 
farm in space; TV 
anchor Kent Brockman 
welcomes “our new 
insect overlords.” 


1979 Moonraker— in 
which Roger Moore's 
Bond and CIA agent 
Holly Goodhead (in a 
fetching space suit) 
uncover a plot to gas 
the planet—makes the 
shuttle a big-screen 
icon before launch. 


1982 In Airplane II: 
The Sequel, a bum¬ 
bling pilot is called 
upon to save 
a "lunar shuttle” 
headed toward 
a moon colony 
overseen by 
William Shatner. 


1978 Street poet 
and rap forefather Gil 
Scott-Heron releases 
a song called "Space 
Shuttle,” equating the 
vehicle to "ideas of 
innocence and grace 
/ floating above the 
planet’s face.” 


• 1981 On August 1, 
MTV introduces itself 
with a 40-second 
clip of space shuttle 
and Apollo launches, 
followed by: “Ladies 
and gentlemen, rock 
and roll.” 


MERCHANDISE 


MUSIC 
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NASA; FOX; MTV; PIPE: 


f 

The space shuttle era is officially over. After 130 missions spanning four 
decades, its scientific legacy may be mixed, but the role it played in pop culture 
(and in our hearts) will never be in doubt. —RachelSwaby 






2011 


The last shuttles— 
Atlantis, Discovery, and 
Endeavour —are retired. 


Atlantis is slated to 
make the final shuttle 
flight ever in July. 


2003 Lego releases 
a shuttle kit that 
includes a NASA logo 
on the ship itself—a 
rarity for the Danish 
block maker. 


2007 NASA makes a 
change to the crew of 
the August 8 Endeav¬ 
our launch after some 
patches commemorat¬ 
ing the original crew 
have been made- 
turning those patches 
into incredibly rare 
collectibles. 


2007 The BBC show 
Top Gear tries to con¬ 
vert a car into a space 
shuttle. It doesn’t 
escape the atmo¬ 
sphere—actually, it 
slams into a hillside— 
but it’s a staggeringly 
cool stunt. 


2010 Top Chef con¬ 
testant Angelo Sosa 
wins the honor of 
sending his short ribs 
into space—freeze- 
dried, of course—on 
one of the shuttle’s 
final missions. 


1999 In his stand-up 
movie Bigger & Blacker, 
Chris Rock invokes the 
shuttle to slam Cadillac, 
makers of the Eldorado. 


2000 In Space Cowboys, 
Clint Eastwood and Tommy 
Lee Jones get a long- 
delayed shot at the stars. 
Four geezer ex-astronauts 
are the only ones who can 
prevent a geriatric satellite 
from crashing to Earth. 


1998 Michael Bay’s 
sappy shuttle drama, 
Armageddon, is the 
world’s biggest movie 
of the year. 


1996 In the straight-to- 
VHS Case oftheU.S. 
Space Camp Mission, the 
"super-duper snoop¬ 
ers” Mary-Kate and Ash¬ 
ley Olsen are called in to 
investigate after a shut¬ 
tle’s fuel tank is discov¬ 
ered to be full of holes. 


1995 

1998 

2003 Hr w 

During the 100th US 

Assembly of 

Just 16 minutes before 

space launch, Atlan¬ 

the International 

scheduled touch- ; Y,:/ 

tis completes the first- 

Space Station begins 

down, Columbia and ___ 

ever docking with the 

in December, with 

its seven astronauts Y : . 

Russian space sta¬ 

pieces shuttled into 

are lost over Texas ,, 

tion Mir. 

orbit by Endeavour. 

after 16 days in space. | $ ^ ' 
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Go Big, 
Get Air, 
Get Fit 

Weights. Treadmills. Spin 
classes. Let's face it, work¬ 
out innovations just haven't 
kept pace with advances 
in TV, iPad, and snack-food 
technology. (Did you know 
there are onion-ring-and- 
ketchup-flavored Doritos 
now?) That said, a few for¬ 
ward-looking gyms offer 
activities that might actually 
compete with our Twitter/ 
Netflix/PizzaRanch fixations. 
Activities like bouncing up 
to 10 feet in the air while 
playing dodgeball. Crunch 
Fitnesses of the world, take 
note. —STEVEN NEREO 



House of Air, 

San Francisco 

The professional-size 
trampolines in this 
former airplane han¬ 
gar are set so you can 
triple-flip from one 
to the next—a far cry 
from that round thing 
you hopped on as a 
kid. The gym is also 
home to a bouncy form 
of dodgeball, whose 
“field” is 45 x 45 feet. 
Tired of ducking and 
weaving? Strap on a 
foam snowboard or 
wakeboard and bone 
up on your extreme 
sport air-time skills. 


Tempest 

Freerunning 

Academy, 

Los Angeles 

We know, we know- 
like adults on kick scoot¬ 
ers, the idea of adults 
jumping and flipping 
over obstacles sparks 
a desire to ridicule. But 
after you watch the 
Tempest Freerunning 
team in action—leap¬ 
ing and flipping agilely 
from ledge to wall— 
the impulse to point 
and chortle will quickly 
morph into a strong 
desire to be more like 
Spider-Man. 


Ray’s Indoor 
Mountain Bike 
Park, Cleveland 
and Milwaukee 

These are the coun¬ 
try’s only indoor parks 
built specifically for 
mountain bikes. There 
are separate areas for 
beginners and experts, 
with wood ramps and 
assorted obstacles 
(like rocks and logs, for 
example) connected 
by looping trails. The 
buildings are closed 
during the summer 
months, when Ray’s 
can’t compete with 
Mother Nature’s gym. 


The Green Micro 
Gym, Portland, 
Oregon 

As they sweat, exercis¬ 
ers are converting cal¬ 
ories into watts at this 
gym. Their energy is 
captured and fed back 
into the facility, which 
boasts a 60 percent 
reduction in carbon 
emissions over a regular 
gym. The goal is to hit 
100 percent soon. OK, 
yes, you’re still doing the 
same old boring activi¬ 
ties, but because you’re 
helping the lights stay 
on, they feel ever-so- 
slightly less pointless. 



STATGEIST II CHARTING THE WIRED WORLD 


DISCONTINUED GADGETS 
WE’LL MISS THE MOST 


CONSPIRACY THEORIES 
WE’LL MISS THE MOST 


CANCELED SEQUELS 
WE’LL MISS THE MOST 


DISCONTINUED SOAP OPERAS 
WE’LL MISS THE MOST 


Flip*-, 


r -' Nintendo 
DS Lite 



Atlas 
Shrugged 
Part 2 


Rambo V 




Birtherism 


Life Cereal 
Kid Killed by 
Pop Rocks 


Anchorman 2 


_.assy 

Knollism 


Buckaroo 
Banzai Against 
the World 
Crime League 



Smallville 


Charlie 

Sheen’s 

spiral 


Harry 

Potter 


Passions 

One Life 
to Live 
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HTC Sensation™ 4G 

Instant power. Instant access. Instant possibilities. 
Innovation inspired by YOU 
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T • -Mobile' 


hi" c 

cjuiet/y lorifl/ant 


©2011 HTC Corporation. All rights reserved. The HTC logo, HTC quietly brilliant logo, HTC Sensation, YOU and the YOU logo are trademarks of HTC Corporation. 
htc.com T-Mobile and the magenta color are federally registered trademarks of Deutsche Telekom AG. Google Goggles is a trademark of Google, Inc. Standard data and 
other charges may apply. All other trademarks, trade names, logos and product names may be the trademarks of their respective owners. Screen image simulated. 


















Whip My Hair 

The fluid dynamics when a dog shakes itself off, most people see muddy droplets befouling their nice new 
Of Shaking dry. coucl1 - Researchers at the Georgia Institute of Technology see complex fluid dynamics 
at work. “There are so many variables to consider,” says Andrew Dickerson, a grad stu¬ 
dent in mechanical engineering. “Hair density, size, texture, oiliness, stiffness variability.” To crack the code of “dynamic 
water repellency,” the team armed itself with a $27,500 camera that can capture 1,200 frames per second, then spent 
240 hours filming and analyzing shake footage of 27 drenched animals. They soaked nine dogs in their lab and several 
animals at the Atlanta zoo, including a 574-pound brown bear, with a garden hose. For rats and mice, they used spray 
bottles. So how will this watershed in scientific achievement benefit humankind? Modeling the dispersion of droplets 
could help improve washing machines, painting equipment, and even the spin coaters used to apply thin films to sili¬ 
con wafers. The researchers also cite the poor Mars rover, which lost power due to its inability to shed accumulated 
dust. Maybe future space bots will be able to*wriggle free of Martian dirt like a spaniel at the beach, —steven leckart 



When It Comes to Shedding Water, Size Matters 



-Mouse 


- Rat 
Cat 




Medium-size 

dog 


Brown 

bear 

Tiger . 


Researchers found that animals’ 
oscillations per second tended to 
decrease with increasing body size. 

• A mguSe oscillates 29 times pet 
second, a dog like the one in this- 
' picture manages about.5,and a brown 
' bear clocks in.at'4.Fdranjrhals to' dry ■ 

• themselves, theyshakeet tuned^ 

,. •/ frequencies ot.a pbfoer lawtheteani ' 
•dubb'ed.the “welrdqg^shak&rule/' • 


20 30 • 40 

Body radius (cm) 


so 


DV- AR x (2JC x SF) 


iPad Extra: 

Download the 




pm . 

wiRED-app to see 
more scientifically 


' 4 •’ * 

!■ 


vital dog shaking. 




7‘ /. \ 

1 ” * ■ . 

% | j. 

\ ■ 

V 

'A ■ 

»’* / 

i ' * 

■ r 

'■fv 


Formula-for calculat¬ 
ing drop velocity (DV), 
the Speed at which 
water droplets leave 
the fur. AR is ani¬ 
mal radius, and SFis 
shaking frequency. 
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| Visit porscheeveryday.com 



Brew crew 



The 911 Carrera’s power, 


performance make it a 
fuel-efficient ride for 
urbane cruisers. 



Embrace your outdoor 
adventurer with available 
AWD of the 911-plus a great 
trunk for stashing your stuff. 



love that the Porsche 
Communication Management 



Add a bike rack to the 
911 (or any Porsche) and 
you’re ready to rock’n’roll 
on summer trails. 



“911 to the rescue:” 


hero in the well-f 
interiors ready for an 
impromptu family road trip. 





Peanut gallery 
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Hey, look, the other soccer 
moms saved a p 
for your minivan! 


to learn more. 














































































Contact us at 1-800-PORSCHE or porscheusa.com. ©2011 Porsche Cars North America, Inc. Porsche recommends seat belt usage and observance of all traffic laws at all times. 
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Turns small errands into short adventures. 


The engine ignites, and the bonding begins. The pure sports car 
exhilaration of the 911 GTS provides daily proof that common 
ground can be inspired by the most uncommon cars. And the 
potent 408 hp engine and race-bred handling bridge generations 
with every errand. Porsche. There is no substitute. 


Engineered for magic. Every day. 
Visit PorscheEveryday.com 
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DEAR MR. KNOW-IT-ALL 

Was it wrong of me to “like” a 
Facebook post in which a pal mourned 
the end of a long-term relationship? 

I think she’s better off without the jerk. 

L_ 


BY BRENDRN I. KOERNER 


1 



HAVING OCCASIONALLY COME UP 

snake eyes in the game of love, Mr. 
Know-It-All understands first¬ 
hand that a broken heart can fog 
the mind. Have you ever tried to 
do your taxes or solder a circuit 
board mere hours after receiving 
an “It's not you, it's me” speech? 
Let's just say emergency person¬ 
nel were required. *1 In such a 
frazzled state, your bummed-out 
friend might not have realized that 
your button-clicking commentary 
was meant to be supportive. And 
even if she did, she probably didn't 
appreciate your lazy way of chim¬ 
ing in. According to a 2010 study by 
American and Dutch researchers, 
Facebook users generally have a low 
opinion of the Like button. Respon¬ 
dents “argued that if people had 
nothing sensible to say, they should 
not simply click 'like' to be a part 
of the conversation.'' *1 Should any 
of your Facebook friends ever find 
themselves on the romantic skids 
again, eschew the Like button ► 


illustration by Christoph Niemann 
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► and make a supportive comment 
instead. Or, better yet, send a private 
message in which you point out that her 
ex is a knuckleheaded scoundrel unwor¬ 
thy of having his tongue used as an ash¬ 
tray. Nothing cheers up the heartbroken 
like a bit of well-phrased bile. 


As a history buff, I sometimes tweet 
links to 19th-century cartoons that 
are pretty racist by today's stan¬ 
dards. Do I need to warn my follow¬ 
ers that they might be offended if 
they clickthrough? 

Because of the images of Caligulan excess 
they typically precede, Twitter content 
warnings have come to signify raunch. 
Search the service for the acronym NSFW 
and you'll see that links bearing this 
caveat often lead to fare too vulgar for 
Skinemax. If you include a similar warning 
in your tweets about the odious cartoons 
of yesteryear, then you're tacitly lump¬ 
ing those images into the same category 
as the three-way scenes from On Golden 
Blonde. And that just doesn't seem right. 

"Those cartoons are part of United 
States history," says Michael Waltman, 
a communications professor at the Uni¬ 
versity of North Carolina at Chapel Hill 
who studies hate speech. "Treating them 
as taboo because they offend modern sen¬ 
sibilities can become a way of ignoring 
parts of our own history that we prefer 
to forget." In other words, don't give your 
most sensitive followers a convenient 
excuse to avert their eyes; we all need to 
remember how far America has come, so 
that we can ponder and debate how far it 
has yet to go. 

Though you needn't mar your tweets 
with explicit warnings, do pay close atten¬ 
tion to the context you provide. Use your 
140 characters to explain why you're 
sharing the cartoons, and note that you 
condemn their sentiments. If your text 
amounts to little more than "Hey, check 
this out," you're bound to upset folks 
who don't have your historical perspec¬ 
tive. When tweeting potentially offen¬ 
sive material, you risk a mighty backlash 
unless you take a stand—if you can't pro¬ 


vide the appropriate context for your link 
within about 100 characters, maybe it's 
time to look into Tumblr. 

My startup finally turned a profit, so 
we're throwing a party. Should we 
invite one of the early partners who 
left—without equity—when things 
looked grim? Or will that seem like 
a slap in the face? 

You seem to have put too much stock in 
one of Morrissey's most misanthropic lyr¬ 
ics: “We hate it when our friends become 
successful." Perhaps that's true in the 
tiny world of Mancunian rock stars, but it 
doesn't necessarily apply to the rest of our 
species. There's a chance your former part¬ 
ner doesn't begrudge you your success—or, 
at the very least, that he isn't obsessing over 
what could have been. It may be difficult to 
understand this, since you're sealed inside 
the startup bubble, but some people believe 
there's more to life than rounding up capi¬ 
tal and perfecting prototypes. 

Even if intense envy is gnawing at your 
ex-colleague's heart, excluding him from 
the invite list could make the situation 
worse. If he ever learns he got left out, 
he'll only grow bitter. (Anyone who has 
seen The SocialNetworkknows that there 
is nothing less desirable than a battle with 
a former partner.) So, no matter how your 
business relationship 
ended, take the high road 
and ask him to the shindig. 

But to head off potential 
rancor, try to make your 
former partner feel spe¬ 
cial. "Include a personal 
note in the invitation stat¬ 
ing that you recognize his 
contribution," advises 
Shashi Dosaj, founder of the California 
Institute of Etiquette, which schools 
executives on business protocol. And keep 
a close eye on the guy if he actually does 
show up—you definitely don't want him 
shouting secrets into the DJ's microphone 
after his ninth mai tai. ED 

////////////////M^^ 

Need help navigating life in the 21st century? 
Email us at mrknowitall@wired.com. 





The $100K 
Razor 

You could waste $100,000 on 
a new BMW 7-Series. Or you 
could spend it on a sensible 
everyday household item like 
the Zafirro razor. The deluxe 
shaving implement has blades 
of artificial sapphire grown at a 
former Soviet lab in the Ukraine. 
The slicers are a mere 80 atoms 
thick on their cutting edge— 
about 1/10,000th the width of a 
hair—and substantially sharper 
than their commercial cousins. 
Plus, they’ll stay sharp for 
about a year, and manufacturer 
Bright Light Ventures promises 
complimentary resharpening 
for a decade. (Though dealing 
with the FedEx back-and- 
forth sounds like more of a 
hassle than buying new razors 
at the drugstore.) The blades 
are housed in a medical-grade 
stainless steel cartridge, and 
the cartridge is held in place by 
16 neodymium magnets. The 
handle is made of 99.9 percent 
pure iridium, so you can drop 
it into hot lava and it won’t melt. 
(Whew!) “You’ve got luxury 
watches, luxury cell phones— 
why not a luxury razor?” asks 
Bright Light founder Hayden 
Hamilton, who invented the 
Zafirro. Hamilton plans to pro¬ 
duce 99 of these high-end 
units and then hopefully intro¬ 
duce an entry-level model that 
costs about the same as a com¬ 
pact car. But don’t wait for the 
chintzy version; go for total 
luxe. Think of it as an invest¬ 
ment—if you use it to shave 
every few hours for the next 
10 years, you just might break 
even. —Joshua Davis 


DATASTREAM LITERAL MEANINGS OF COUNTRY NAMES 

AZERBAIJAN: LAND OF FIRE // CAMEROON: PRAWNS // CHILE: LAND’S END // EGYPT: HOUSE OF THE SOUL DF PTAH // FINLAND: LAND OF THE FISH SCALE PEOPLE // IRAQ: THE BANK // KOREA: 
HIGH SERENITY // KUWAIT: SMALL FORTRESS // LUXEMBOURG: LITTLE CASTLE // MALI: HIPPOPOTAMUS // SINGAPORE: LION CITY // TURKEY: POWERFUL // ZIMBABWE: HOUSE OF STONES 
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Building the engines of a Smarter Planet: 

The same system used by IBM Watson on Jeopardy!® 
is now making midsize companies smarter. 

It’s unrelenting. Over 2.7 exabytes of data are created every day. Fortunately, midsize companies can make the 
most of their share of that data by running their analytics software on the IBM® Power® 750 Express server. It’s 
the same technology that powered Watson, the ultimate example of a highly optimized system, to its stunning 
performance on the TV quiz show Jeopardy!. Unquestionably, the midsize businesses that will outperform in the 
future will be those that engage the smartest systems for the biggest competitive edge. Now you can be among 
them. Here’s what else the IBM Power 750 Express can do: 


Turn information into intelligence. 

Designed for data, the IBM Power 750 Express drives advanced 
analytics that integrate information for smarter insights and 
better decision making. 




Simplify to help reduce costs. 

With PowerVM™ virtualization, midsize businesses can 
reduce server sprawl and save 95% of the cores for 
licensing, 95% on energy costs and 97% on floor space. 1 


IBM Power 750 Express Server 

Starting at 

per month 
for 36 months. 



To connect with the right IBM Business Partner, 

call 1-877-IBM-ACCESS or visit ibm.com/engines/power 


Midsize businesses are the engines of a Smarter Planet. 


Deliver services faster. 

By integrating IBM analytics software 
with POWER7® servers, you’ll have a 
finely tuned system to deploy services 
incredibly fast and react to market 
shifts in a snap. 


\ i / 



'See http://www-03.ibm.eom/systems/power/migratetoibnVfootnotes/compare.html#footnote10 for details Prices are current as of 5-20-11, valid in the U.S. only, and subject to change without notice. Actual savings and costs will vary 
depending on individual customer configurations and environment. IBM Global Financing offerings are provided through IBM Credit LLC in the United States and other IBM subsidiaries and divisions worldwide to qualified commercial 
and government customers Minimum transaction size $5,000. Rates are based on a customer’s credit rating, financing terms offering type, equipment type and options, and may vary by country. Other restrictions may apply. Rates and 
offerings are subject to change, extension or withdrawal without notice. Please contact your IBM Authorized Business Partner or IBM representative for more information. Jeopardy! Elements TM & © 2011 Jeopardy Productions Inc. 
All rights reserved. IBM, the IBM logo, ibm.com, P0WER7, Power 750 Express, PowerVM, Smarter Planet and the planet icon are trademarks of International Business Machines Corp., registered in many jurisdictions worldwide. Other 
product and service names might be trademarks of IBM or other companies A current list of IBM trademarks is available on the Web at www.ibm.com/legal/copytradeBhtml. © International Business Machines Corporation 2011. 















TOMATOES 

Pureed berries from 
the famously toxic 
nightshade fam¬ 
ily. The leaves and 
stems are poison¬ 
ous, but the fruit is 
eminently edible. 

All tomatoes—not 
just varieties called 
“beefsteak"—contain 
about 0.25 percent 
glutamic acid, one 
of the savory chemi¬ 
cals that gives beef 
its meatiness. Con¬ 
centrated tomato 
fiber also imparts 
thickness. 


RAISIN PASTE 

A key ingredient 
since chef H. W. 
Brand added it 
to King George 
IV’s steak sauce in 
the 1820s. Raisins 
contain antioxi¬ 
dants, which may 
have helped mask 
the rancid flavor 
of spoiling meat 
in the days before 
refrigeration. 


DISTILLED 

VINEGAR 

One of the oldest 
meat tenderizers. 
Earlier versions of 
A.l. used tastier 
(but more expen¬ 
sive) malt vinegar, 
which is made 
from unhopped 
beer. The distilled 
variety is made 
from industrial vats 
of pure ethanol. 


CORN SYRUP 

Here, as in so many 
other American 
foods, corn syrup is 
used as a sweetener 
and thickener. 


With Raisin Paste for 
Masking Spoilage! 



SALT 

When salt hits the 
taste buds, it sup¬ 
presses the percep¬ 
tion of bitterness. 
One tablespoon of 
A.l. (and who really 
uses that little?) 
contains an eighth 
of your recom¬ 
mended daily dos¬ 
age of sodium. 


DRIED GARLIC 
AND ONION 

Beef has scores of 
sulfur-based flavor 
compounds, most 
notably hydro¬ 
gen sulfide. Since 
garlic and onions 
also contain sulfur 
compounds, they 
can help make even 
the lousiest cuts 
taste richer and 
“meatier.” 


SPICES 
AND HERBS 

A corporate secret, 
of course. Celeb 
chef Alton Brown 
told us that he 
thinks it could 
include dried 
mushroom powder, 
allspice, white pep¬ 
per, and anchovy. 


XANTHAN 

GUM 

A polysaccharide 
excreted by the 
Xanthomonas 
campestris bacte¬ 
rium, this gummy 
substance has a 
peculiar viscosity: 

It thickens the mix, 
stabilizing the in¬ 
gredients, but when 
shaken or poured, it 
behaves in a more 
liquid manner. 
—Patrick DiJusto 


CARAMEL 

COLOR 

Sugar or similar 
carbohydrates 
browned at about 
130 degrees Fahr¬ 
enheit. The brown 
tint eliminates the 
red of the toma¬ 
toes, ensuring that 
this steak sauce 
won’t look like re¬ 
branded ketchup. 


CRUSHED 

ORANGE 

PUREE 

Older versions of 
A.l. used marma¬ 
lade made with 
bittersweet Seville 
oranges. The switch 
to a puree is likely 
more apparent to 
the nose than to 
the tongue. 


photograph by Spencer Higgins 






Standarltoilfnessaging rates may apply,Offer is orffy valid for new-Member enrollment. '*The Rapid Rewards reward flight is free, but travel is subject to the gojternment- 
impos^fttHFmbenrth Security Fee of up to $10fcer roundtrip. Number of points required to redeem for free flights is dependent on fare availability, destination* and time 
^^titiflRHravel, which are subject tp change. Travel good on Southwest Airlines published, scheduled service. ♦Points don't expire as long as you have fligtjjror Partner 
earning activity every 24 months. All Rapid Rewards rtiles and regulations apply. ©2011 Southwest Airlines Co. 










RAPID REWARDS 


.■ 

Rapid Rewards just got more rewarding. With better benefits, 
more rewards, and even faster free* flights! Enjoy unlimited 
reward seats. No blackout dates. And your points don't expire.* 

New Members, sign up now to receive 250 Bonus Points at 
southwest.com/wrd, or text TRAVEL and your e-mail address 
to RAPID (72743). 





















Jargon 

Watch 


Gladvertising 

n. Outdoor adver¬ 
tising that uses 
cameras and facial- 
recognition soft¬ 
ware to read a 
consumer’s mood, 
then pushes prod¬ 
ucts relevantto the 
target’s emotional 
state. The term was 
coined by the UK's 
Centre for Future 
Studies, which pre¬ 
dicts thatflatscreen 
gladverts will begin 
to appear next year. 


Photonic 

hyperhighway 

n. The future Inter¬ 
net, as envisioned 
by the British gov¬ 
ernment. Research¬ 
ers will devise 
ways to optimize 
fiber optics, aim¬ 
ing to create a net- 
workthat’s 1,000 
timesspeedierthan 
today’s fastest 
broadband—even 
if hyperhighway 
sounds like a leap 
backtothe’90s. 


Quebecol 

n. A chemical com¬ 
pound discovered 
in Canadian maple 
syrup. Touted as 
the latest cancer¬ 
fighting agent by 
the Federation 
of Quebec Maple 
Syrup Producers— 
which funded the 
research—the sup¬ 
posed antioxidant 
has been ridiculed 
by a Vermont news¬ 
paper as national¬ 
ist hype. 


Flyjin 

n .Japanese term 
of derision for 
foreigners (gaijin) 
who fled Japan to 
avoid the risk of 
exposure to radia¬ 
tion. Returning flyjin 
face ostracism 
by Japanese 
colleagues who 
place loyalty above 
personal safety. 
—Jonathon Keats 
(jargon@wired.com) 


The amount of time 
that has elapsed on Earth 
during the time At. 


An amount of time, as 
measured on the satellite. 
Say. one second. 


Speed of light 
(186,262 miles per 
second). 


Velocity of the satellite 
(about 9.000 mph). 


EQUATION 

How GPS Bends Time 

Einstein knew what he was talking about with that relativity accurate clocks never seem to run quite right, 
stuff. For proof, just look at your GPS. The global positioning One second as measured on the satellite never 
system relies on 24 satellites that transmit time-stamped infor- matches a second as measured on Earth—just 
mation on where they are. Your GPS unit registers the exapt as Einstein predicted, 
time at which it receives that information from each satellite According to Einstein’s special theory of relativity, a clock that’s 

and then calculates how long it took for the individual signals traveling fast will appear to run slowly from the perspective of some- 
to arrive. By multiplying the elapsed time by the speed of light, one standing still. Satellites move at about 9,000 mph—enough to 
it can figure out how far it is from each satellite, compare those make their onboard clocks slow down by 8 microseconds per day 
distances, and calculate its own position. from the perspective of a GPS gadget and totally screw up the loca- 

For accuracy to within a few meters, the satellites’ atomic tion data. To counter this effect, the GPS system adjusts the time it 
clocks have to be extremely precise—plus or minus 10 nano- gets from the satellites by using the equation here. (Don’t even get 
seconds. Here’s where things get weird: Those amazingly us started on the impact of general relativity.) —julie rehmeyer 
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LET'S GO FURTHER ON ONE GALLON OF FUEL 


We must learn to use energy more efficiently. For 25 years, the Shell Eco-marathon® has 
supported teams worldwide who explore ways to maximize fuel economy. Last years 
winner was capable of traveling 8,870 miles on the equivalent of one gallon of fuel. 
This spirit epitomizes our relationship with car manufacturers, finding ways to make cars 
more efficient. And its typical of our ambition to help build a better energy future. 

Lets go www.shell.us/letsgo 










TOOLKIT 

Controlled 

Explosions 

When the sun goes down on July 4, Americans in more than a 
hundred cities will see the latest combustible pageantry from 
Fireworks by Grucci. The 160-year-old pyrotechnics firm has pro¬ 
duced eye-popping explosions for everything from The Bachelor 
(a Las Vegas extravaganza in season 15) to the opening of Dubai’s 
Palm Jumeirah artificial islands (the largest fireworks show in his¬ 
tory). But for all the computers and wireless launching systems on 
hand at events, many of Grucci’s most important tools are in its 
facility on the grounds of an Army ammunition plant in Radford, 
Virginia. Safety is paramount to executive VP Phil Grucci, 



Fireworks and Production Instruments 



Saf e-T-Ohm Shoe Tester 

Conductive footwear and anti¬ 
static coveralls are de rigueur 
at Grucci, where a static 
shock can have terrible con¬ 
sequences. This meter sends 
a current through the foot 
to make sure workers aren’t 
building up a charge. $920 



Patterson-Kelley V Blender 

Fireworks usually contain an 
oxidizer and a coloring agent 
(copper burns blue, for exam¬ 
ple). These ingredients are 
mixed in this giant V blender. 

It can also be used to coat rice 
hulls with black powder to cre¬ 
ate a bursting charge. $35,000 



Sartorius FC2CCE-SXScale 

Volatile materials require a 
great deal of precision—no 
mixing a pinch of this with 
a dash of that. This espe¬ 
cially accurate, and explo¬ 
sion-proof, scale can measure 
down to a hundredth of a 
gram. $5,000 


H SmartTool PRO 360 Digital 
Protractor 

To calculate the height a fire¬ 
work will reach: Line up the 
sight with the burst, record the 
angle, and bust out the trigo¬ 
nometry. The result also tells 
Grucci about the muzzle veloc¬ 
ity of its mortars. $400 


H Quest Model1700 Impulse 
Sound Level Meter 

Some customers demand 
130 decibels. Others—zoos 
with skittish animals, for 
example—need 75 dB. Grucci 
uses this meter to ensure that 
it’s meeting the client’s bang- 
bang specs. $2,645 



Vibrating Table 

You don’t want your shipment 
to be damaged when the truck 
it’s in hits a pothole. This table 
simulates a trip down the 
highway. If a package survives 
a few hours on the table, it’s 
ready to hit the road. Custom- 
made $5,000 to $7,000 



DATASTREAM NUMBER OF FIRE WORKS-RELATED INJURIES IN 2009, BY TYPE OF DISPLAY 


FIRECRACKERS: 1,200 // SPARKLERS: 1,000 // RELOADABLE SHELLS: 500 // BOTTLE ROCKETS: 300 // NOUELTIES: 300 // PUBLIC DISPLAYS: 300 
// ROMAN CANDLES: 200 // MULTIPLE TUBES (CAKES): 100 // HOMEMADE PYROTECHNICS: 100 // OTHER ROCKETS: 100 // UNSPECIFIED: 1,700 
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Tough, 

y et brilliant. 


Visually stunning and incredibly tough, 
Corning® Gorilla® Glass will change the 
way you think about glass. Its exceptional 
damage resistance helps protect today's 
most sophisticated mobile devices 
from the scratches, drops, and bumps 
of everyday use. Corning Gorilla Glass 
is currently featured on millions of the 
world's coolest smartphones, slates, 
and tablets. 


Is it on yours? 


Learn more at CorningGorillaGlass.com 


CORNING 

Gorilla'Giass 




CLIVE THOMPSON 

Watching the Watchers 

As citizens turn their videocams on the authorities, we need some new rules of engagement. 


_ 


when mans adler foundedBambuser—a Sweden-based 
service that lets people broadcast live video from their 
cell phones to the Internet—his idea was simply to help 
users share their lives with friends in real time. Early this year, how¬ 
ever, Adler saw an explosion of use from a political powder keg: Egypt. 

During the Arab Spring, pro-democracy activists discovered that Bam- 
buser let them thwart the Egyptian secret police. If a protester filmed an 
incident of police brutality, it didn’t matter whether they were arrested 
and their phone confiscated: The footage had already streamed to the 
world, where it catalyzed political energy against the Mubarak regime. 

"The police thought, if we take all the phones, we can control the 
information. But they didn’t,” Adler notes. "The message still got out.” 

The Arab uprisings showed that the use of video as a monitoring 
tool has shifted decisively. Throughout the ’90s and ’00s, civil liber¬ 
tarians worried about governments and corporations slapping up 
surveillance cameras all over the place. The fear was that they’d 
be used as tools of oppression. But now those tools are being democ¬ 
ratized, and we are witnessing an emerging culture of "sousveillance.” 

Sousveillance is the monitoring of events not by those above ( sur- 
veiller in French) but by citizens, from below (sous-). The neologism 
was coined by Steve Mann, a pioneer in wearable computing at the Uni¬ 
versity of Toronto. In the ’90s, Mann rigged a head-mounted camera to 
broadcast images online and found that it was great for documenting 
everyday malfeasance, like electrical-code violations. He also discovered 
that it made security guards uneasy. They’d ask him to remove the cam¬ 
era—and when he wouldn’t, they’d escort him away or even tackle him. 




J 



“I realized, this is the inverse of surveil¬ 
lance/' he said. 

Granted, omnipresent recording is a 
double-edged sword. When activists posted 
videos of the protests in despotic Middle 
Eastern states, government agents eagerly 
downloaded the amateur footage and used 
it to identify and target dissidents. 

But sousveillance will not go away. If any¬ 
thing, it'll become woven ever more tightly 
into everyday life, with new tools arriving 
that let citizens document incidents in sur¬ 
prising new ways. Media critic Dan Gillmor 
envisions software that stitches together 
phonecam footage from several people to re¬ 
create an event in full 3-D detail. Meanwhile, 
Witness—a nonprofit that supports the use 
of video for defending human rights—is 
working on software that blocks out faces so 
dissidents can shoot scenes without endan¬ 
gering those in the viewfinder. 

And bearing witness will get easier. Right 
now, sousveillance requires an act of will; 
you have to pull out your phone when you see 
something fishy. But always-on videocams 
are spreading. Many new cars, for example, 
have cameras for backing up, and forward- 



looking ones are gaining popularity. And 
wearable video devices like the Looxcie are already hitting 
the market: Pop one over your ear like a Bluetooth head¬ 
set and it'll capture a rolling five-hour buffer of everything 
you see and do, publishable to Facebook with a single click. 

I recently wore a Looxcie to see what it's like to be an instru¬ 
ment of sousveillance. I felt weirdly powerful, knowing noth¬ 
ing could escape my glance—and, like Mann, I alarmed every 
guard I saw. But my wife got so freaked out (“Wait, is that 
thing on?") that I had to turn it off after a few hours. We can 
record everything; now we need a social code around doing 
so. Even Little Brother has to watch what he watches. HQ 
////////////////////m 
email cUve@clivethompson.net. 
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First, it seduces: With meticulous craftsmanship, beauty and style. Then, it produces: With a 402-horsepower 
bi-turbo V-8 engine, two driving modes that let you fine-tune the ride and electromechanical steering that 
strengthens the bond between you and the road. As the world’s original 4-door, 4-seat coupe, the CLS doesn’t 
just get you from place to place...it moves you. MBUSA.com/CLS 


Mercedes-Benz 

The best or nothing. 


Introducing the all-new 2012 CLS 


2012 CLS 550 shown in Iridium Silver metallic paint with optional equipment. ©2011 Mercedes-Benz USA, LLC 


For more information, call 1-800-FOR-MERCEDES, or visit MBUSA.com. 









Accept a friend request 

accompanied by a digital picture 
of a scantily clad female 

even though you don’t know her 
from Adam (or Boris), 

which, coincidentally, happens to 
be “her” real name, 


increasing your virtual friend count 
while granting him/her access 
to your online savings account. 


Allow 


vj* 


Deny digital dangers (and their unfortunate outcomes) with Norton 360. 
Ranked #1 in both Protection and Overall Performance.* 



0 


Norton 

by Symantec 


•Source: norton.com/passmark2011. norton.com/dennislabs2011 

© 2011 Symantec Corporation. All lights reserved. Symantec and Norton are registered trademarks of Symantec Corporation 


everyclickmatters.com 





JUL2011 0 □ 0 


SNEAK SPECIALIZED MCLAREN VENGE Lust after a McLaren FI car 

PEEK all you want—you’ll never own one. Lust after this McLaren-engineered bike 

1 and... you just might stand a chance. But it will run you around $8,000 for 
the frame set alone. The Venge project started as Specialized’s first aero-road offering—a 
category that combines the slippery shapes of triathlon designs with the nimble handling 
of traditional bikes. Once Specialized had a frame it was happy with—the S-Works Venge— 
the company challenged McLaren to lower the weight and increase lateral stiffness using 
the same materials and molds. Though the bikes look identical, the McLaren weighs 14 per¬ 
cent less and is 15 percent stiffer (for better handling and efficiency). The differences stem 
from how the carbon fiber is cut, oriented, and cured, with the McLaren taking three times 
longer to make. Two days after the bike’s debut, Australian Matt Goss rode it to victory in 
Italy’s Milan-San Remo. And like an FI driver, he got his wheels for free. — john bradley 


bv Spencer Higgins 


PHOTOGRAPHS 
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Nike+GPS Sport Watch *- 

The big numbers and three-button interface 
let you check training data without breaking 
stride. Stuck on the treadmill? The included 
foot pod (not pictured) works indoors and is 
almost as accurate as the GPS. It all means 
you can focus on running. Yet the simplic¬ 
ity belies a high IQ. Use the USB connector 
to upload pace, distance, and route data. 
Online training programs and heat maps tell 
you when and where to run; in-watch alerts 
remind you to. wired Syncs with Polar 
heart-rate straps for pulse-based calo¬ 
rie counting. Foot pod auto-calibrates via 
GPS. Just 16 mm thick and 66 grams. 
tired Too simple for competitive athletes. 

□ No heart-rate zones. Must upload for 
elevation data, -mathew honan $199 


Morning rides, lunch-hour runs,a quick nine holes after work- 
it’stimetospend moretimeoutside. 

Make the most of it with somesmarttech. 




Giro Aeon — 

It sounds counterintuitive, but the bet¬ 
ter a bike helmet vents, the heavier it will 
be. The holes and channels that move 
cooling air overyour head require extra 
bulk to protect what’s inside it. Giro’s 
new Aeon uses a structural plastic shell 
that allowed designers to go all Big¬ 
gest Loser on the inside without sac¬ 
rificing comfort. We’ve put in several 
hundred miles in ours without wanting 
more airflow, yetthe whole thing weighs 
just 7.9 ounces in a large, wired Three- 
way customizable fit and barely there 
weight. Removable liner for washing. 
tired Small adjustment knob istough to 

□ dial with sweaty fingers. Priced for 
obsessives, -john bradley $250 





Petzl Tikka XP 2 Core 

Most LED headlamps have 
an on/off switch and maybe 
a couple of intensity set¬ 
tings. The XP 2 has an entire desktop util¬ 
ity that allows you to tweak the trade-off 
between beam intensity and burn time 
from the lamp’s high- and low-output 
LEDs. Crank it up for maximum safety 
during a nighttime run, or drop it to pre¬ 
serve the battery for a long hike from base 
camp. The internal USB-rechargeable 
lithium-ion cell is backed up by a compart¬ 
ment forthree AAAs. wired Flip-up lens 
for focusing the beam, tired Extra bat¬ 
tery compartment adds bulk. A $20 head- 

□ lamp would be plenty for most casual 
users. -GRAYSON SCHAFFER $110 


I Products rated on a scale of 1 to 10 
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REVITALIZING 


SHAVI G 

GEL 


(REVITALIZING 

DOUBLE ACTION 


LOOK 

LIKE YOU 


STAY COOL, LOOK HOT. It's the season for 
embracing a more casual lifestyle, but you should 
still look like you give a damn. Sharpen your game 
without breaking a sweat. 


A DAMN 


MOISTURIZE I Ping-Pong after a video conference 
call is OK for winter, but now it's time to get out and 
play some real tennis. Look cool holding court and 
keep skin moisturized with Q10 REVITALIZING DOUBLE 
ACTION BALM. The 2-in-l aftershave balm and 
moisturizer is light, fast-absorbing, and provides 
coenzyme Q10 for 24-hour skin hydration. 


REVITALIZE | Hot days can sap your energy, but 
you can cruise to client meetings with a superbly 
brewed iced coffee in an indestructible, ultra-insulated 
travel mug in tow. Keep skin feeling energized with 

Q10 REVITALIZING DOUBLE ACTION SHAVING GEL and 

get a close, comfortable shave. 


NIVEA 


PREVENT I Smartphones, tablets, and all your sleek 
wireless gadgets make it possible to be outside soaking 
up the sun. Catch some rays, but protect your skin with 
AGE DEFYING MOISTURIZER with SPF 15. The special 
formula provides fast-absorbing moisture, protects 
from UV rays, and keeps skin looking young. 


NIVEA 

1=1^1 

*GE DEFYING 


Facebook.com/NIVEAFORMENusa 












Bushnell Pinseeker 
Hybrid 

Bushnell has combined the 
always-on positional aware¬ 
ness of GPS and the pinpoint accuracy of 
a laser rangefinder into a single small unit. 
The former is great for quick estimates far 
from the green, the latter provides pre¬ 
cise readings closer in. wired Surprisingly 
compact. Rangefinder performance is 
perfect. tired GPSfunction morecompli- 
„ cated to use than a stand-alone unit. 

|y| -MARK MCCLUSKY $499 

Garmin Approach 
SI Watch 

The idea is simplicity itself— 
a golf watch with built-in 
GPS that constantly displays distance to 
the hole. But even with a preloaded library 
of more than 16,500 courses, our local 
wasn’t there, requiring a software update. 
Not simple, wired Immediate feedback 
aids club selection and speeds up the 
game, tired Distances given only to front, 
_ center, and back of green. Cumber- 
Isl some update process. -m.m. $250 

DavekGolf Umbrella 

This massive contraption 
boasts a double canopy 
that’s been wind-tunnel 
tested to withstand 60-mph gusts. A 
reversible spike in the handle lets you 
plant it in the ground to protect your 
bag while you take a shot, wired Giant 
62-inch canopy. Nonmetallic fiberglass 
shaft minimizes lightning danger, tired 
It’s heavy (2 pounds), which makes it hard 
_ to carry around the course all day. 
kJ -m.m. $99 


TaylorMade R11 driver 


For most golfers, the ultimate goal is being 
long and straight off the tee. But their 
swings get in the way. The R11 adjusts three 
ways—loft, face angle at address, and flight 
trajectory—to compensate, wired Setup 
and ball flight easy to tweak. Distinctive 
white finish just flashy enough, tired Not 
as much distance as some models, espe- 
_ cially whenyou miss the sweet spot. 
EM Expensive. -m.m. $400 


Mizuno JPX-800 irons 


Mizuno’s customization process uses a 
club equipped with strain gauges.to match 
each golfer with a shaft that gets the most 
out of their swing. From ourtesting, it 
works, wired Consistent, long flight, with 
especially good results from less-than- 
perfect contact. Sharp looks, tired The 
JPX-800's cast heads feel harsh on the 
_ hands compared with Mizuno’s but- 
til tery-soft forged clubs. -m.m. $700 



Edel custom putter 


The genius of David Edel’s system stems 
from a simple insight: Few golfers are aim¬ 
ing exactly where they thinkthey are. Edel 
fitters use dozens of different heads, 
hosels, and markingstotweakthe putter 
until it's aligned with where the golfer is 
actually looking, wired Knocked four putts 
off our per-round average, tired If you 
_ change your putting style, you need 
EJ to get refit. -m.m. $375 and up 
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MasterCard 


MAKING ALL HER BIRTHDAY WISHES COME TRUE: PRICELESS 

Call the number on the back of your World Elite MasterCard card and take 
advantage of the concierge service today. It’s like having a relentless personal 
assistant. If you need help to plan a sudden party, locate hard-to-find items, 
-.or get a last-minute dinner reservation, the concierge is there for you. 


MASTERCARD.COM/WORLDELITE 


W 4 


WORLD ELITE 

MASTERCARD 



Certain terms and conditions apply. MasterCard, World Elite, Priceless and the MasterCard brand mark are registered trademarks of MasterCard International Incorporated. c 2011 MasterCard. 













ADVERTISEMENT 


Retailing. Redefined. 



FETiillKI 


Since 1958, American Optical Original Pilot Sunglasses have been worn 
by those with the right stuff: military pilots, government agents, and the 
first men on the moon. These classic aviators with maximal UV protection 
might not be entirely responsible for people flying faster than the speed 
of sound, but looking this cool never slowed anyone down. Likewise, the 
rugged Temple Laptop Briefcase is made from reclaimed WWII military 
duffel bags, which completely mitigates the banality of needing to carry a 
briefcase in the first place. The design is sleek and simple with a divided 
main pocket with spaces for a 15” laptop, iPad, and any number of top- 
secret government documents or, you know, magazines. 


T-commerce is the new e-commerce. 

Use your MasterCard card to instantly purchase innovative products in WIRED’s July App. 
Innovation at your fingertips: Priceless. 


Buy Now! Sponsored by MasterCard. 






























You’ll begetting wetthis summer.Some 
gadgets will enhance the experience;others 
won’t survive it.Takethe plunge with the right equipment 
and all you’ll have to worry about is sunblock. 


ar 


WaveJet 

Mot'ors.may not have much to do with traditional surfing, but then neither does 
the arm-flailing that beginhers dc^right tpefore they miss another set. WaveJet 
boards have a pair of battery-powered water jets that can propel surfers at up to 
12 mph in the fastest configuration. Paddling out, catching waves, even maneu¬ 
vering once you’re up just got a whole lot easier. We tested a 9-foot carbon-fiber 
model over two weeks at Wrightsville Begch, North Carolina, in waves ranging 
from shoulder-high junk to thigh-high peelers. The jets, controlled by a wrist-strap 
remote, are barely audible overthe noise of the ocean, yetthey’re powerful enough 
that we were paddling out at twice the speed of our fellow surfers. And probably 
having more fun. wired Catch more waves. Jets cut off after wipeouts, tired Bulky 
_ controller feels like a house-arrest bracelet. No throttle; just on or off. Jet 
unit adds 16 pounds. -mark anders $4,800 as tested 


■ Products rated on a scale of 1 to 10 
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Case Logic IPADW-101 

Plastic wraps protect iPads 
about as elegantly as slipcovers 
protect your sofa. But if you can 
get pastthe aesthetics, this oversize, water- 
resistant sandwich bag can prevent disaster 
from striking—depending on the conditions. 
Checking email in a light drizzle or reading in the 
tub: yes. White-water rafting: not so much. The 
dual seals, neoprene flap, and double-welded 
seams did reject all manner of splashes and 
steam. But when we dunked our iPad upside 
down in water, beads of moisture immediately 
formed inside the case, wired Simple color 
scheme. Price seems right, tired Dragging 
fingers across the heavy plastic isthoroughly 
unpleasant. Fogs up after minimal use. 
Id -STEVEN LECKART $30 

Panasonic Lumix DMC-TS3 

This rugged point-and-shoot isn't justtrim 
(6.9 ounces) and pocketable, it’s waterproof 
to 40 feet and blazingly quick on the draw. 

We went from power on to shooting in less 
than three seconds, which is key when you’re 
in the water and trying to catch the exact 
moment when that wave dumps your friend. 
The 4.6X optical zoom isn't quite as fast, but 
the 12.1-megapixel CCD sensor captures crisp 
picsand Iegit1080p video, wired Dedicated 
Video button and preset macros help speed 
things up. Built-in GPS. HDMI out. Impressive 
image stabilization. Can fire off seven consec¬ 
utive shots at 3.7 frames per second. tired 
Relatively poor audio quality with videos. 
Memory card not included, -s.l. $400 


Corsair Flash Survivor Drive USB 

DropBox is great. But some data is too precious 
not to be backed up and carried with you IRL. Of 
course, real life can get rough and dirty, which 
is why this 16-GB USB drive is more resilient 
than a Terminator. We swam with it, left it in the 
fridgeforhours, even dropped it from a moving 
vehicle. Our data wasthere waiting everytime. 
The casing is CNC-milled aircraft-grade alumi¬ 
num, which makes the Survivor not only tough 
but, at 1.5 ounces, light, wired Certified water¬ 
proof down to 650 feet. Slip-resistant ridges on 
thecasing—notthatdropping itisa problem. 
Narrow profile doesn't monopolize more than 
one USB port. 10-year warranty, tired Cylin¬ 
drical form will send you running if you 
drop it on an incline. —s.l. $55 


UWaterG2 MP3 Player 

The headphonesforthis walnut-sized MP3 
player screw tightly into the gasketed jack to 
prevent seepage. Sound quality is pretty hollow, 
but we’ll trade a bit of fidelity for a 3 /4-ounce 
player we can wear while swimming laps. The 
Play, Skip, and Volume buttons are tiny, though, 
which is frustrating when you’re fumbling with 
a device that's strapped to your head, wired 
Plug-and-play USB is Mac/PC-compatible. 
Battery outlasted all of our workouts. Soft mesh 
carrying case, tired Spare extension cable 
isn’t waterproof. Headphone jack is 2.5 mm, so 
no swapping in standard 3.5-mm running buds. 
Clip is too flimsy for jarring dry-land use. Skip 

□ the English Channel: This thing is rated for 
only 30 minutes underwater, -s.l. $80 
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THE CHRYSLER 200 


A CAR MADE 
TO BE DRIVEN 
WITH YOUR 
CHIN UP. 

IMPORTED FROM DETROIT" 



Chrysler is a registered trademark (if Chrysler Group LLC CHRYSLER.COM/200 
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Liquid Image Wide Angle Scuba Series HD - 

With a 136-degree field of view, this hybrid scuba mask/videocam 
sees everything you do and then some. That makes aiming a lot sim¬ 
pler. Throw it on and you’re ready to capture hands-free 720p video 
and 5-MP photos that rival pro work from just a few years back. 

Ev.en while we were diving in wretched conditions to research oil- 
spill damage in the Gulf of Mexico—where a death grip on an anchor 
line wasthe only thing keeping usfrom being swept out to sea—the 
mask stayed sealed. Control was a cinch, too, including switching 
between video and still modes, wired No-look buttons are easy to 
use, even in tricky dive situations. Great fit tired No way to manip¬ 
ulate or delete files without connecting to a computer—a problem 

□ if (hypothetically) an idiot reviewer on a rocking boat leaves 
the video on and fills the microSD card, -mark schrope $350 


Bheestie Bag 

From steamy bathroomsto spilled beers, our elec¬ 
tronics get wet, inside and out. Enterthe Bheestie. 
The airtight pouch contains two porous bags of pel¬ 
lets that absorb moisture—twice as much as a cup of uncooked rice, 
according to the manufacturer. Use the bag for semi-regular upkeep 
of your gadgets or as a last-gasp salvation attempt in the event of 
an H 2 Opocalypse. The company doesn’t promise miracles, but it 
does say reviving a phone dropped in the toilet isn’t out of the ques¬ 
tion. We sacrificed a first-gen Droid (oops!), then fished it out and 
shoved it into a virgin Bheestie. Afterthe suggested 72 hours, we 
opened the bag and found ... a dead Droid, wired Greatfor routine 

O demoisturizing. Reusable for up to a year, tired Too small for a 
tablet. Even if rice isn’t as effective, it’s way cheaper. — s.l. $20 
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Cooking, mixing, eating, drinking—it’s the season for 

migrati ngthe kitchen outdoors. Here are a few essentials 
for makingyour next barbecue a mealto remember. 




Fuego Element Portable 

Holy hibachi! This just became the foundation for most of our 
summer plans. The compact yet expansive gas-powered grill has 
enough room for six full-size steaks, which combined with its siz¬ 
zling 650-degree top end let us feed eight guests a meal of burg¬ 
ers and lamb chops without wasting half the party cooking it all. The 
13-pound rig packs neatly into itself, latching shut with its own legs, 
and the messenger-bag-style strap leaves your hands free for 
the beer. Though ostensibly a portable, the Fuego boasts features 
normallyfound on deck-hogging vanity’cues, chief among them a 
cast-iron grill that rides over a dishwasher-friendly catchment tray. 
wired Convenient push-button electric ignition. Multi-sized canis¬ 
ter adapters means you can hook up a small propane tank for extra 

□ mobility. Easy to clean, tired The leg-release buttons get 
Stuck a lot. —GRAYSON SCHAFFER $250 
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HOW IMPORTANT IS PICTURE QUALITY TO A TV? 

TAKE A FEW SECONDS TO THINK THAT OVER. 

It’s the picture quality that matters most. 

You love your sports. And you’ll love them even more when you see how our 

NeoPlasma technology, like fast switching phosphors, helps keep up with the fastest “BEST NEW HDTV 

plays. Our Infinite Black Pro 2 Panel lets you see shades of black like never before. IN 2011” 

And Full HD 3D is so lifelike, you’ll swear it’s real. So if you love watching the big game, -GIZMODO.com 

you’ll love it even more on a VIERA® HDTV. Come see the Panasonic difference. I 

Panasonic u 1 1 1 A 

ideas for life w I W P w panasonic.com/viera 









■Grill 

No, you tion’tneeda 
Bluetooth thermom- 
eterto keeptabson 
your steak from 200 feet away. But 
the one-upsmanship of backyard 
cooking is rarely about need. The 
iGrill uses a probe wired to a digital 
readoutthatyou hang on the outside 
of your cooker. Read the temperature 
there or download a free app that 
turns your iOS device into a heads- 
up display forthe inside of your 
grill. We set out to prepare a perfect 
medium-rare rib eye, which the app’s 
built-in guide told us would be 125 
degrees atthe core. It then produced 
cooking instructions and alerted us 
when we hitthetargettemperature. 
wired With a second probe ($20), 
you can monitortwo cuts simultane¬ 
ously on the same device. Alerts for 
temperature and time, tired A stan- 
_ dardthermometercanbehad 
U forabout$85 less. -g.s. $100 


Oster Ice-Shaving Blender 

Order a frozen margarita at an 
upscale resort in Cabo and the bar¬ 
tender will add tequila, lime juice, 
and triple secto a fluffy mound of 
ice from his industrial blender- 
no errant ice chunks to clog your 
straw. Most affordable home 
blenders can’t match that consis¬ 
tency. But fill the Oster’s hopper 
with ice and in five minutes you'll 
have enough Alpine-quality snow 
fora pitcher of top-shelf margs. 
wired Also good for snow cones. 
Sturdy pitcher feels party-proof. 
tired Sounds like a World War II 
bomber. Snow cones aren’t quite 
carnival-grade. Can’t do smoothies; 

□ frozen fruit gunks it up. 

-AARON ROWE $129 


Klean Kanteen Reflect 

Go beyond BPA-free. Klean Kanteen 
stripped the reusable bottle down 
to three core materials: stainless 
steel, silicone, and bamboo. No plas¬ 
tic, rubber, or petroleum products. 
The container remains unstained by 
Oay-Glo sports drinks and blackteas 
alike. The bamboo-topped lid, while 
aesthetically justified, is all about 
function; it stayed securely in place 
even after the bottle took a 20-foot 
tumble onto concrete, wired Tough 
silicone seal stands up to all sorts of 
abuse. Ecofriendly, but in a dapper 
design that won't mark you as a yurt- 
squatting hippie, tired No insu¬ 
lation means cold drinks go warm 

□ fast and vice versa. Pricey! 
-MATHEW HONAN $38 
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SEE WHAT YOU MISSED! 



► BILL GATES, co-chair & trustee, the bill and 

MELINDA GATES FOUNDATION; CHAIRMAN, 
MICROSOFT CORPORATION 


KEYNOTE BY¬ 


SPEAKERS INCLUDE: 


► CARL BASS, PRESIDENT & CEO, AUTODESK 

► ADAM DAVIDSON, host, planet money 

► REED HASTINGS, cofounder a ceo, netflix 

► SALMAN KHAN, founder, khan academy 

► ANDREW KELLER ceo, cp + b 

► JOHNNY CHUNG LEE, interface technology researcher 

► MICK MOUNTZ, founder a ceo, kiva systems 

► CHRIS SACCA, founder a principal, lowercase capital 

► MARTHA STEWART, founder, martha stewart 

LIVING OMNIMEDIA 

► HARJ TAGGAR, partner, y combinator 

► SUSAN WOJCICKI, svp, advertising, google 


iQe 

BUSINESS CONFERENCE 

—— IN PARTNERSHIP WITH 

M DC 0*0 PARTNERS 


PRESENTING SPONSOR 

Microsoft 




OFFICIAL BROADCAST PARTNER 
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Video 


Whenlongsummerdaysgivewayto warm 
summer nights, keep the party rocking with cool 
audio gear—and capture allthe action 
with a low-light videocam. 


Sennheiser MM 550 Headphones 

Noise-canceling cans are essential for any frequent flyer. But the 
wireless MM 550s do more than block out screaming toddlers in 
steerage. Bluetooth connectivity and integrated playback controls 
make them great for the gym, and an audio-enhancement function 
adds lush atmospheric detailto movies and bass-heavy jams. The 
telltale hiss of the active noise-canceling was noticeable outside of 
the loudest environments, but that’s a small price for din-quashing 
that’s this slickly appointed, wired The lithium-ion batteries will 
outlast a JFK-to-Heathrow flight. Integrated TalkThrough mic lets 
you chat with others without removing the 'phones, tired Almost 
as expensive as some JFK-to-Heathrow flights. Garish status lights. 
__ Feather-soft ear pads start out comfy but collapse after a few 
Li hours. -TERRENCE RUSSELL $650 


TDK 3 Speaker Boombox 

The power-fighting ghetto blaster of yore is reborn. A glossy acrylic 
face replaces the Reagan-era plastic of old-school jam boxes, while 
stylishly illuminated touch-sensitive controls, an OLED display, and 
oversize aluminum knobs add a dose of pragmaticfuturism.The dual 
10-watt drivers produce surprisingly rich audio, and the relentlessly 
thumpy 15-watt subwoofer is a noise violation waiting to happen. 

Still, we would have liked some Obama-era amenities like a remote or 
Bluetooth, wired USB, RCA, and 3.5-mm inputs pull audiofrom just 
about anything. Durable carbon-fiber speaker cones. Rubberized 
storage tray keeps gadgets secure. Integrated guitar input. tired 
Mobility costs 12 D-cell batteries, pushing the weight up to a Lloyd 

□ Dobler-crushing 30 pounds. Low-rent antenna and lack of 

wireless functionality are unacceptable at this price. — t.r. $500 
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Everyone decided 

TO COME BACK TO YOUR PLACE 

Perfect. 





Hand-selected 100% Weber blue agave. The world’s finest ultra-premium teqjjila. 

SIMPLY PERFECT. 

simplyperfect.com 


The perfect way to enjoy Patr6n is responsibly. © 2011 The Patrbn Spirits Company, Las Vegas, NV. 40% AlcTVol. 






















LOW-LIGHT VIDEOCAMS 


SUMMER TEST 


Sony HDR-CX700V >- 

The circuitry for most camera sensors is 
on the front of the chip, an engineering 
concession that, obviously, blocks a bit 
of incoming light. Backside-illuminated 
sensors like Sony’s 1/2.88-inch CMOS 
unit hold their circuitry on the back, for 
improved sensitivity. HD footage of a child 
lit by just the five candles on her birthday 
cake was delightfully free of digital noise, 
though not as bright asthe Canon's. In our 
action test, the CX70DV tracked a night¬ 
time playground basketball game with 
no noticeable lag, and the audio from the 
5.1-channel surround-sound mic was so 
lifelike we felt we were still back on the 
court, wired Best-in-test audio. 60- and 
24-fps capture. Stores up to 40 hours of 
1080p video. tired 3-inch LCDtouch- 
screen half an inch smallerthan previous 

□ model’s. Editing software not Mac- 
compatible. — DAN HAVLIK $1,300 

JVC Everio GZ-HM860 - 

JVC combines a bright f/1.2 lens and a 
backside-illuminated CMOS sensorfor 
atwo-pronged approach. The birthday 
clips did have low noise in the shadows, 
but the colors came out too warm, espe¬ 
cially the reds—the candle flames looked 
ominous. Though the lens had trouble 
finding initial focus up close, the video 
was sharp once it locked in. But there 
was artifacting and distortion in the back¬ 
ground when we panned. Our hoops foot¬ 
age was much better, with the HM860 
demonstrating superior tracking. And 
the instant-on feature when you open 
the 3.5-inch LCD touchscreen is great for 
capturing life’s surprises, wired Stylish 
design and intuitive menu. Great price. 
11-MP stills. Built-in Bluetooth. tired 
Low-light footage suffers from distortion 

□ and janky color reproduction. Weak 
video light. -d.h. $750 


CanonVIXIAHFG10 - 

This 1080p camcorder snaps stills 
at just 2.1 megapixels. That's a 
good thing. The lo-res design is plenty 
sensitive for HD video and clears 
space on the 73-inch CMOS sensor 
for bigger light-absorbing pixels. We 
got clear and surprisingly bright foot- 
ageof the birthday girl.The optical 
stabilizer kept our video steady even 
when we aggressively panned to cap¬ 
ture the basketball game at night. 

The photos may lack sharpness, but 
this camera is madeforshooting 
sparkling HD even in sketchy lighting. 

In that respect, it delivers, wired Full 
manual control. Nine cinematic filters. 
32-GB internal memory andtwo SDXC- 
compatible card slots. tired Confus¬ 
ing menu, in any light. One of the most 

□ expensive consumer options on 
the market, -d.h. $1,500 
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NOMINATE 


The five finalists, 
as selected by 
GQ, will be invited 
to join Movado at 
The Gentlemen’s 
Ball in New York. 


. 




M® 




GQ wants you to nominate a friend, a family member, 
a community activist, or yourself—someone who is 
working hard to make the world a better place. 


THE BEST MAN WINS 


A promotional feature in the pages of GQ 
$10,000 donated by Movado to the accredited 
charity of his choice* 

A trip to New York, where he will be honored 

at The Gentlemen’s Ball 

$2,000 cash and a Movado watch 




THE GENTLEMEN’S FUND 


2011 




THE NOMINATOR WHO SUBMITS THE WINNING ENTRY WILL RECEIVE A $499 GIFT CERTIFICATE-FQR AN IPAD (Wl^FI 16GB) 
FROM GQ. NO PURCHASE NECESSARY. FOR FULL RULES OR TO ENTER, VISIT WWW.THEGENTLEMENSFUND.COM."STARTS^. 
10:00 AM ET 5/17/11 AND ENDS 4:00 PM ET 7/6/11. OPEN TO LEGAL RESIDENTS OF THE 50 UNITED STATES/D.C. WHO ARE 
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MIRACLE DAY 
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$25 §2§S JUL8 FRIDAYS 10PM 


CALL 1-800-OnStarz or starz.com/torchwood 


STARZ and related channels and service marks are the property of Starz Entertainment. LLC. Torchwood: Miracle Day © 2011 BBC Worldwide Limited. All rights reserved. Offer expires 12/31/11. New STARZ subscribers between 1/1/11 and 12/31/11 only. 
Mail-in request with proof ol 3 months STARZ subscription required. Visit www.starzoflers.com for terms and conditions. 0RG4877-11 -B 
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PLAY // REGENERATION // MUSIC 




text Eric Steuer 


illustration Patrick Leger 


text Meghann Myers 


ROCK STAR 

Press Rewind 


Unearth your decks—cassettes are back for an encore. 


it looked like the end of the reel for cassettes. The last car to ship with a tape deck 
was the 2010 Lexus SC 430. Sony stopped making the Walkman last October. This can 
mean only one thing: Cassettes are about to be cool again. Indeed, upstart labels like 
Crash Symbols, Volar, and Bathetic are putting out cassette-only releases. Indie rock 
favorite the Mountain Goats recently came out with a tape of rarities, and established 
noise-pop bands Joan of Arc and Of Montreal are also putting out their new albums on 
cassette. One of the tape revival's leading evangelists is LA electronic musician and cas¬ 
sette label owner Matthewdavid, who helps host a monthly party called Top Tape: “A 
strictly all-tapes night gives people a chance to share music and found sound that they 
wouldn't get anywhere else." 

The cassette underground even has its first star—Clive Tanaka y Su Orquesta is the 
nom de music of a mysterious multi-instrumentalist/producer who began sending his 
tapes to blogs last year. Bloggers loved the tracks enough to rip and post them. Now 
Tanaka, who has gotten raves from the Chicago Tribune, has a label deal, a publicist, 
and a flock of fans lobbying Coachella to add Tanaka to its 2012 lineup. Michael Kenny 
of Tall Corn Music, which released Tanaka's album Jet Set Siempre No. 1, says besides 
appealing to '80s mixtape nostalgia, cassettes "intrigue a younger generation who 
might see a piece of dead tech as a way to differentiate themselves." Somebody better 
start teaching the kids how to wind tape with a pencil. They do still use pencils, right? 


NICE SAVE 

Onward... 


When indie darlings 
Battles lost their lead 
singer, they didn’t have 
to take it from the top. 


After releasing their first 
album in 2007, experimental 
supergroup Battles toured 
the world relentlessly. The 
effort paid off: By 2010, two 
of their songs had been 
featured on an episode of 
Skins, and one was on 
the deluxe soundtrack for 
Twilight: Eclipse. But just as 
they were finishing a second 
album, lead singer Tyondai 
Braxton ditched the group 
to pursue a solo career. 

Some bands would have 
released the nearly done al¬ 
bum as is. Not Battles. The 
remaining members didn’t 
want to put out something 
that no longer represented 
them, so they combed 
through the tracks, remov¬ 
ing Braxton’s voice as well 
as his guitar and keyboard 
work. “We took out all of 
Ty’s parts, anywhere he 
had a hand in songwriting,” 
guitarist Ian Williams says. 
They layered new material 
over the salvaged bass lines 
and chord progressions, 
then called in guest vocal¬ 
ists to finish things off. 

The resulting album, 
Gloss Drop, just hit, and the 
first single, “Ice Cream (fea¬ 
turing Matias Aguayo),” 
has already been featured 
on the BBC Radio 1’s Hot¬ 
test Record in the World. 
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ADVERTISEMENT 



NOT YOUR AVERAGE 
MIDSIZE 


NEW KIA OPTIMA 



With a spacious and luxurious cabin, the new Kia Optima is unlike any other midsize sedan. In addition to a 
long list of technologically advanced features, the Optima has been recognized as a 2011 IIHS “Top Safety 
Pick” and awarded a “5-Star Crash Safety Rating” from the National Highway Traffic Safety Administration 1 . 


INNOVATIVE TECHNOLOGY 

The Optima has advanced features that enhance every 
driving experience such as available voice-command 
navigation system with rear-camera display 4 , push-button 
start and smart key remote. 




LUXURIOUS COMFORTS 

The Optima offers a wide range of luxury amenities not 
typically found in midsize sedans including an available 
leather-trimmed interior 2 , heated and cooled seats 2 and 
a class-exclusive panoramic sunroof 3 . 


COMFORTABLE SEATING AND SPACE 

All Optimas are designed with spacious and comfortable 
seating for five along with versatile 60/40 split-folding 
rear seats for extra storage and convenience. 


UNEXPECTED FEATURES 

The Optima’s interior features include available LCD 
screen displays 2 , heated steering wheel 2 and red-tinted 
mood lamps on the front doors and center console 2 . 


'Government 5-Star Safety Ratings are part of the National Highway Traffic Safety Administration’s (NHTSA’s) New Car Assessment Program 
(www.safercar.gov). -Some features may be optional equipment or not available on select trims. 3 Option not available on all trims and might 
cost more. Based on comparison of 2011 midsize sedans as of March 2011. 4 The rear-camera display is not a substitute for proper and safe 
backing-up procedures. Always drive safely and use caution when backing up. Optional equipment. Not available on select trims. 






























PLAY 

// REGENERATION // PLAYER 


VERSION CONTROL 

The Doctor’s Doctor 

Doctor Who writer Steven Moffat 
on the tricky work of keeping a 
sprawling series healthy. 



since the British sci-fi seriesDocfor premiered in 1963,11men have played the lead: an alien with a time-traveling phone booth who 

regenerates into a newbody when he dies. It's a clever approach to staying on the air for decades—the second half of the latest season airs in July on 
BBC America as well as, not surprisingly, the Internet—but it can be a challenge for the writers. The current lead writer is executive pro¬ 
ducer Steven Moffat, a lifelong fan of the show who has also worked on reboots of Sherlock Holmes and Tintin. wired spoke to Moffat 
about how he handles a character who has two hearts, almost a dozen humanoid incarnations (so far), and infinite ways to save the universe. 


You’ve written for four 
people playing the Doctor, 
most recently Matt Smith. 

Do you write differently for 
each actor? 

Well, the most critical thing 
about the various Doctors 
is that they are 90 percent 
the same. And that’s what 
you have to sell the audience 
on: He’s basically the same 
man rearranged a bit. 

What’s one of the things you 
like most about how Smith 
plays the Doctor? 

He’s so good when he has 
to play being an ancient 
Time Lord, a sad old man. He 
brings that stuff off so well. 

Do the Doctors change 
according to when the 
shows are made? Do we all 
get the Doctor we deserve? 

When the new Doctor has 
worked, he’s been in tune 
with the times, yeah. I look 
at Tom Baker’s Doctor and 
that’s the ’70s to me. It’s 
nostalgic and wonderful. 

But because Doctor Who is 
an old show, it must never 
look old. It must always feel 
new. I’m not trying to make 
Doctor Who for the old fans. 
I’m trying to get the next 
generation of children to 
fall in love with the show. 

You worked on a modern¬ 
ization of Sherlock Holmes. 
How was that different 
from resetting the Doctor? 

All Sherlock Holmeses are 
a bit similar, I suppose. But 
Doctors can be quite differ¬ 
ent. Ah ... I don’t know. I 
mean the Doctor is charming 



POLICE TELEPHONE 

FREE 
for use op 
PUBLIC 


ADVICE* ASSISTANCE 
OBTAINABLE IMMEDIATELY 


OmCEASBCAK 
BESPONO TO All CALLS 


PULL TO OPEN 


and lovely and warm and 
engaged, and Sherlock 
Holmes is cold and aloof 
and cruel and unemotional. 
They’re actually quite 
different people—but with 
similar-size cheekbones. 

Your Doctors have been 
charming and warm. The 
ones I grew up with were 


more aloof. I’m a Tom Baker 
guy—he was pretty chilling. 

Tom Baker was lovely, though! 
Big smile. Baker was strange, 
and he could be broody, but 
the children of Britain were in 
love with that man. 

How do you feel about the 
Who supergeeks? 

I can outgeek anybody: I’m 


always sneaking little nods 
to the fans into my scripts. 
That’s fine, but it’s for a tiny 
percent of the audience. 

It’s a big fat mainstream hit 
in Britain, and if you’ve got 
a big hit, you have to keep 
romancing the casual viewer. 
Keeping people happy 
who watch it now and then— 
that’s the hard part. 


issue July 


text Adam Rogers 
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REGENERATION // PROTOTYPE 

BLAST FROM THE PAST 

Gotz of the Iron Hand 

How a mutilated 15th-century 
knight came back more pillage-y 
than ever. 




SOLVE THIS PUZZLE 


Dismember the Titans 


the six million dollar man, DarthVader,Robocop— 
we have a passion for badasses who restore their mortal bodies 
with machinery. One of the earliest and most badassy cyborg 
action heroes was born 500 years ago in Wurttemberg, Ger¬ 
many. Gottfried “Gotz'' von Berlichingen grew up to become 
a knight of the Holy Roman Empire who robbed nobles and 
merchants in his free time. In 1504, he was struck by a can¬ 
nonball during the Siege of Landshut. The impact ripped off 
his right hand and blew shrapnel from his sword and armor 
clean through his arm. It's a miracle he survived. A normal man 
would've retired to a farmhouse on the Danube. Not Gotz. He 
had an armorer fashion an iron limb with articulated fingers 
controlled by gears inside the prosthetic. With the appendage, 
he was able to grip anything from a sword to a quill pen. The 
handicapable warrior went on to cut an unholy swath across 
the continent for another 40 years, pillaging, murdering, and 
basically flipping the metal bird to authority. Gotz became a 
Robin Hood-like figure in Germany, and his pioneering pros¬ 
thetic was a symbol of the nation's mechanical ingenuity. 
Goethe wrote a play about his exploits, and his famous bat¬ 
tle cry, “Leek mich im Arsch!” (Lick my ass!), was celebrated 
by Mozart in not one but two canons. (True fact, look it up.) 


text Chris Baker 


// DECODE 


ONCE GEORGE LUCAS showed 
that a hand can be replaced 
In the Star Wars universe, 
he went amputation-happy. 
Endless limb-loppings and 
beheadings ensued. Match 
the characters to the clini¬ 
cal descriptions of their "ter¬ 
minal separations,” noted by 
episode number. 


1_Bisection of the midsection 
by Obi-Wan Kenobi (I) 
2_Terminal separation to the 
right arm by Patient C (V) 
3_Terminal separation to the 
right arm by Patient C (III) 
4_Terminal separations to 
the top left and top right 
arms by Obi-Wan Kenobi (III) 
5_Terminal separations to 


the right arm, left arm, and 
neck by Patient C (III) 
6_Terminal separation to 
the neck by Patient B (II) 
7_Terminal separations to 
the right arm by Patient D 
(II), to the left arm, left leg, 
and right leg by Obi-Wan 
Kenobi (III), and to the right 
arm by Patient F (VI) 


8_Terminal separations 
to the neck by an assembly 
line (II), to the left arm by 
a Tusken Raider (IV), to 
the left arm, left leg, right 
arm, right leg, and neck by 
a Stormtrooper (V), and 
to the right eye by some 
sort of hideous, cackling 
lizard-monkey (VI) 
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SIFTINGTHROUGHTHE OPTIONS 


Energy Boosters 


Coffee is for office drones and 
chain smokers.Time to find a more 
original way to power up. 




SumNuts Energized 
Snack Mix 
perfect for: Keep¬ 
ing party guests 
well fed—and perky. 
GEEK FACTOR: Cock- 
tails with tedious 
neighbors get a lot 
more exciting when 
you dose the munch- 
ables with caffeine, 
taurine, and ginseng. 
Keep some Xanax 
on hand in case they 
go all Who’s Afraid 
of Virginia Woolf? $2 


McJak Candy 
Caffeinated Suckas 
perfect for: Looking 
like Kojak, feeling like 
Ace Ventura, geek 
factor: Just because 
you quit smoking 
doesn't mean you have 
to give up your oral 
fixation and alkaloid- 
fueled power-ups. 
Keep a few “slammin’ 
strawbanana” lollies 
in the glovebox— 
they’re great for all 
night stakeouts. $1 


Player-Aid 

perfect for: Staying 
awake when you go 
into extra innings. 
GEEK FACTOR: Knock 
back a shot and get 
more caffeine than 
a cup of coffee, plus 
yerba mate and green 
tea for an extra kick. 
It’s also the perfect 
chaser. Just remem 


ber to save one for 


the next morning, in 


case happy hour 


turns into last call. $3 


Plow On Energy Gum 

perfect for: Defying 
sleep during mara¬ 
thon coding sessions. 
GEEK FACTOR: Chew 
through the exhaus¬ 
tion that’s gnawing 
at your productivity! 
Plow On might not 
be a substitute for 
lunch, but if you’re 
shaking from hunger 


you might as well 


be shaking from an 


instantaneous caf 


feine buzz, too. $3 


Fizogen Blast Cycle 
PERFECT FOR: Bench¬ 
ing 225, boo-yah! 
GEEK FACTOR: The 
names of the ingre¬ 
dient blends in 
this body-building 
powder alone are 
enough to get your 
heart palpitat¬ 
ing. Rage-Erupt! 
Napalm! Cell-Nuke! 
You’re one scoop 
away from an epic 
Hulk-like urge 
to crush life. $80 
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THE MOST COMPLETE COLLECTION OF ALL 3 FILMS NOW ON BLU-RAY ! 


EXTENDED EDITION 



OWN IT ON JUNE 28 


extended edition 


ORD^RiNGQ 

lEMf' CT »« TRILOGY Vj 


. extended edition 


Includes Extended Version 
Digital Copy of Each Movie 


DELUXE 15-DISC SET 

ALL 3 EXTENDED FEATURE FILMS ON BLU-RAY WITH 9 SPECIAL FEATURE DVDS 

OVER 26 HOURS of spellbinding behind-the-moviemaking material 
INCLUDING the rare costa botes documentaries 


warnervideo.com 


newline.com 


warnerblu.com 


lordoftherings.net 


facebook.com/lordoftheringstrilogy 


THE LORD OF THE RINGS: THE TWO TOWERS'" 

_ EXTENDED EDITION _ 

PG-13 PARENTS STRONGLY CAUTIONED <3fr 

SOME MATERIAL MAY BE INAPPROPRIATE FOR CHILDREN UNDER 13 


THE LORD OF THE RINGS: THE RETURN OF THE KING'" 
EXTENDED EDITION 

PG-13 "parents strongly cautioned 

SOME MATERIAL MAY BE INAPPROPRIATE FOR CHILDREN UNDER 13 


THE LORD OF THE RINGS: THE FELLOWSHIP OF THE RING' 
_ EXTENDED EDITION _ 

PG-13 PARENTS STRONGLY CAUTIONED 35 

SOME MATERIAL MAY BE INAPPROPRIATE FOR CHILDREN UNDER 13 


h. 11 cttSHD 

Master Audio 

□□DOLBY 

DIGITAL 


ENGLISH 


INTENSE EPIC BATTLE SEQUENCES AND FRIGHTENING IMAGES 


EPIC BATTLE SEQUENCES AND SCARY IMAGES 


[ EPIC BATTLE SEQUENCES AND SOME SCARY IMAGES | 


Special Features Are Not MPAA-Rated and May Not Be Hi-Oef or SDH. 

THE LORD OF THE RINGS, THE FELLOWSHIP OF THE RING THE TWO TOWERS, THE RETURN OF THE KING and the Names of the Characters. Events and Places Therein Are Trademarks of the Saul Zaentz Company d/h/a Middle-earth Enterprises rSZC') Under License to New line Productions, Inc © 2011 New Line Productions, Inc. All rights reserved. 





















Read if Duke 
Nukem Forever 
is delayed. 


RESURRECTION 


DAMNATION 

Epic Win! 


Epic Fail! 

Time to celebrate! Duke Nukem Forever, in 


Time to pack it in! Duke Nukem Forever, in devel¬ 

development since 1997, finally hits shelves. 


opment since 1997, is never, ever hitting shelves. 


WE CAN HARDLY believe it. After a staggering 14 years in 
development, the biggest tease in gaming is finally put¬ 
ting out. As we go to press, Duke Nukem Forever is actually 
being released. We were waiting so long that we almost 
gave up hope! We feel ashamed for doubting it would 
really happen this time. 

The over-the-top shooter with cliches and one-liners 
cribbed from cheesy 1980s action flicks ultimately weath¬ 
ered production snafus, obtuse design decisions, budget 
blowouts, corporate intrigue, lawsuits, and the liquidation 
of the original developer, 3D Realms. It was rescued from 
the brink of nonexistence by Randy Pitchford of Gearbox 
Software, who assumed oversight of development last 
year. Pitchford says he couldn’t bear to let the “gloriously 
one-dimensional” character die. Way to go, Randy! 

“The story of the game’s development is legendary,” 
Pitchford says. The star-crossed title became a punch line, 
racking up a decade’s worth of mentions in Wired.corn’s 
annual Vaporware Awards. It gives us great pleasure to see 
it fall out of contention for yet another Vaporware Award. 

Pitchford swore the only thing that would stop the game 
again would be “an act of God.” Apparently, the heavens 
have smiled upon Duke, because the game is finally here. 


WE can HARDLY believe IT. After a staggering 14 years in 
development, the biggest tease in gaming is apparently 
never putting out. As we go to press, Duke Nukem Forever 
has missed its June 14 release date. We officially abandon 
all hope of this game ever coming out. Fool us once, shame 
on you; fool us 32 times, shame on us. 

The over-the-top shooter with cliches and one-liners 
cribbed from cheesy 1980s action flicks couldn’t weather 
production snafus, obtuse design decisions, budget blow¬ 
outs, corporate intrigue, lawsuits, and the liquidation of 
the original developer, 3D Realms. It was almost rescued 
from the brink of nonexistence by Randy Pitchford of Gear¬ 
box Software, who assumed oversight of development last 
year. Pitchford says he couldn’t bear to let the “gloriously 
one-dimensional” character die. Way to fail, Randy! 

“The story of the game’s development is legendary,” 
Pitchford says. The star-crossed title became a punch line, 
racking up a decade’s worth of mentions in Wired.corn’s 
annual Vaporware Awards. It’ll give us some pleasure, we 
guess, to see it win yet another Vaporware Award this year. 

Pitchford swore the only thing that would stop the game 
again would be “an act of God.” Apparently, the heavens 
have cursed Duke. This franchise is clearly doomed. 





































© Ben &> Jerry’s Homemade, Inc. 2011. 






BROWNIES THAI DO GOOD 


Ben 6P Jerry’s partners with people who share our values - like Greyston Bakery. They 
show how business can serve the community by providing jobs, training child care to 
the underserved. And if that’s not sweet enough, we put their brownies into chocolate 
ice cream that we make with Fair Trade Certified® cocoa, which benefits the farmers and 
their communities, too. That’s another way we work to make the best possible ice cream 
in the best way possible. To learn more about Greyston’s brownies, go to benjerry.com. 



It's what's inside that counts. 
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RELENTLESS 


4 unkillable killers 
and the injuries 
they endured. 


Back From the Dead. Again 


THE TANKLIKE ENDURANCE of the llOlTOr movie 

bad guy was a plot staple long before Scream made 
it a running joke. As the unmasked killer lies on the 
floor at the end—having been stabbed, shot, and even 
speared with an umbrella tip—video store clerk Randy 
cautions survivors huddling close to the body: “Care¬ 
ful, this is the moment when the supposedly dead killer 
comes back to life, for one last scare.” (Spoiler alert: 
He does.) It’s funny, as they say, because it’s true. Since 
serial murder became a form of celluloid entertain¬ 
ment—somewhere between 1960’s Peeping Tom and 
1978’s Halloween —its busiest bogeymen have shown 
a talent for regeneration. Whether brushing off a tum¬ 
ble down three flights of stairs or surviving multiple 
gunshot wounds, unkillable killers always seem to 
rise for one last “Boo!” Or one more sequel; nothing 
wakes the dead like the smell of box office returns. 


JASON VOORHEES In the first 
Friday the 13th, Jason just drowns, 
setting off his mom’s killing spree. 
But he wasn’t dead dead. Through¬ 
out the 12-film slashfest, includ¬ 
ing celebrity death match Freddy vs. Jason, he 
survives the most grievous violence to commit 
more of his own. injuries: Drowned, machete 
to shoulder, ax to head, drowned again, covered 
in toxic waste (and turned into a child), stabbed 
with a mystical dagger and dragged to hell, 
blown to pieces, stabbed with a fireplace poker, 
ejected into space. 


MICHAEL MYERS Laurie Strode’s 
brother in the Halloween series is a 
study in consistency: He springs up 
silently—back rod-straight, kitchen 
knife in hand—to sloooooowwwwly 
pursue his next victim, injuries: Knitting needle 
to neck, coat hanger to eye, shot six times, 
two-story fall, shot five times, shot in both eyes, 
blown up, hit by truck, thrown from car, beat with 
pipe, stabbed with two knives, falls from balcony, 
thrown through windshield, pinned between 
ambulance and tree then decapitated with ax, 
impaled on spikes, stabbed in face and chest. 


FREDDY KRUEGER Slasherdom’s 
< chattiest killer was a comeback 

artist from the start: Child mur- 
» ’ derer Krueger was burned alive by 

Elm Street parents only to resur¬ 
face in their kids’ dreams. He survived—for nine 
films, including the definitive-sounding Fred¬ 
dy’s Dead, injuries: Sledgehammer to stomach, 
burned, ignored (if you don’t fear him, he “dies”), 
splashed with holy water, buried in sacred 
ground, souls of victims released (tears him 
apart), pipe bomb in chest, trapped in furnace, 
decapitated, gloved hand severed, throat slit. 


CHUCKY Toy Story's evil twin, the 
i Child's Play franchise emphasized 
humor over horror as the sequels 
^ T* piled up. But that’s not to say 

that possessed doll Chucky doesn’t 
have a serious capacity for rebirth. In fact, a 
Child's Play reboot has long been rumored to be 
in the works. Casting suggestion for the lead: 
dare-ya-to-tickle-me Elmo, injuries: Burned in 
fireplace, cuts off own legs to escape being 
impaled with doll parts, covered in molten plas¬ 
tic and head blown up, face cut off with scythe, 
shot, chopped up by large fan. 


















AUTO • HOME • RENTERS • MOTORCYCLE • RV • BOAT • PWC 


1-800-947-AUTO (2886) 
or call your local GEICO agent 


You spend hours downloading apps. 


Fortunately, it only takes 15 minutes to see how much yoi 

SAVE WITH GEICO. 


You’re the Baron of Bandwidth. 
The Duke of Downloads. But 
here’s one app you need to get: 
the GEICO Glovebox SM . Get a 
quote for auto insurance. See 
what you could save. Have an 
entire insurance company at 
your fingertips. All for free, and 
only at geico.com. It could be 
the best time spent on your 
mobile since that bird game. 


Get a free quote. 


geico.com 


Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Motorcycle coverage is underwritten by GEICO Indemnity Company. Homeowners,renters, boat and PWC coverages 
are written through non-affiliated insurance companies and are secured through the GEICO Insurance Agency, Inc. Government Employees Insurance Co. • GEICO General Insurance Co. • GEICO Indemnity Co. • GEICO Casualty 
Co. These companies are subsidiaries of Berkshire Hathaway Inc. GEICO: Washington, DC 20076. GEICO Gecko image © 1999-2011. © 2011 GEICO 
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IMMORTAL COMBAT 

Game Never Over 


The evolution of ways to cheat virtual death. 


videogame characters used to have the life cycle of fruit flies. 
Quarter-hungry arcade machines ensured a nasty, brutish, and short 
existence. But now that console games with $60 price tags and multi¬ 
hour narratives are the norm, developers have found all sorts of ways 
to keep players alive longer. Here are some milestones in life extension. 




ASTEROIDS (1979) 

One collision kills you, 
but you get an extra ship 
every 10,000 points. 
(Skilled players can rack 
up scores of bonus lives.) 



■KmSBSB 

WOLFENSTEIN 3D (1992) 

One-hit kills are replaced 
with a gradually depleting 
percentage (e.g., “You are 
at 87% capacity”) recov¬ 
ered by food and medkits. 



PRINCE OF PERSIA: THE 
SANDS OF TIME (2003) 

A time-rewind feature 
allows players to back 
up a few seconds and try 
again whenever they die. 



SUPER MARIO BROS. 
(1985) Salvation comes 
in mushroom form. Red 
ones let you get hit twice 
before dying, green ones 
grant an extra life. 



EmEmmunsm* 

HALO: COMBAT EVOLVED 
( 2001 ) An overshield 
replenishes whenever you 
aren’t taking fire. Shot in 
the face? Duck behind a 
bush for a few seconds. 



METAL GEAR SOLID 3: 
SNAKE EATER (2004) 

Wounds heal in real time, 
and you must hunt and 
eat animals to stay strong. 
Few have emulated this. 


QOOO 

oooe 



CONTRA (1988) Popular¬ 
ized the cheat. This con¬ 
sole classic has one-hit 
kills, but entering a secret 
code instantly bestows 
30 new lives. 



GRAND THEFT AUTO III 
( 2001 ) “Death” means a 
trip to the hospital and 
a stiff medical bill. Hir¬ 
ing hookers boosts your 
health. Just like in real life! 



JOURNEY (2011) Death is 
so over. In trancelike indie 
games like this one, you 
explore endlessly, never 
dying. Closer to chanting 
a mantra than Pac-Man. 


□ □ □ 


text Bryan Gardiner 
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SOFTSCULPTURE 

Life Under Glass 


When artist Oron Catts has to murder 
a living sculpture he has painstak¬ 
ingly raised by hand, he doesn't really 
mind: He can always grow a fresh one. 
Catts, cofounder of the SymbioticA 
Centre of Excellence in Biological 
Arts at the University of Western 
Australia, is known for culturing liv¬ 
ing cells into a variety of shapes (like 
Extra Ear, above). But since the cells, 
which feed on a slurry of nutrients 
and fetal-cow serum, are not part of a 
body with an immune system, they're 
vulnerable to disease and infection; 
they must be kept in sterile glass or 
plastic chambers to maintain proper 
pH and temperature. When an exhi¬ 
bition ends, Catts sometimes opens 
the habitat and lets onlookers dis¬ 
patch the sculpture with the poi¬ 
son of their bacteria-laden touch. 
Fifteen years ago, Catts was lucky 
to find a biologist willing to teach 
him the techniques needed to make 
his works. These days, SymbioticA 
offers residencies and workshops 
to artists who focus on the living 
world the way others blow glass or 
make prints. One of Catts' pieces 
is slated for resurrection in China 
this summer. Life goes on and on. 


text RachelZurer 


// ART 


TISSUE CULTURE & ART PROJECT/ORON CATTS & ION AT ZURR 









































You talk. It listens 

Voice-Activated SYNC 


You are here. 

Turn-By-Turn Directions 


You are connected 

Wi-Fi : Hot Spot'* 


♦Optional. Driving while distracted can result in loss of vehicle control. Only use SYNC/MyFord Touch/other devices, 
even with voice commands, when it is safe to do so. Some features may be locked out while the vehicle is in gear. 
**Wi-Fi® is a registered trademark of the Wi-Fi Alliance? Requires in-vehicle USB mobile broadband connection, 
PAN-supported mobile device or proximity to an outside wireless hot spot. f Class is Small Sedans and Flatchbacks. 


You have another brain 
in the car with you. 

Class-exclusive 1 SYNC with MyFord Touch 


ALL-NEW FOCUS 

ford.com 


Drive one. 
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LOSTAND FOUND 


Hidden Treasure 


Rediscovered: Never before 
seen American Graffiti photos 
in the Magnum archive. 


in march, the Magnum photo agency stumbled onto a remark¬ 
able find: Nearly two dozen lost photos from the set of American 
Graffiti. The images feature pr e-Star Wars George Lucas as well as 
cast members like Richard Dreyfuss, Mackenzie Phillips, and Ron 
Howard, and they offer an unparalleled look at the making of the 
1973 film. *1 So where did Magnum discover these gems? In its own 
archive. Magnum had hired Tagasauris, a company that tags pho¬ 


tos using Amazon Mechanical Turk workers, to add keywords to 
hundreds of thousands of untagged images. When those workers 
came across the Graffiti photos, they quickly identified the actors, 
scenes, and other image details. Magnum originally hoped the photo¬ 
tagging would improve its archive’s searchability, which it has, but 
the agency was also thrilled that the initiative unearthed such an 
incredible trove—images that visually resurrect an American classic. 
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text Fred Benenson 


DENNIS STOCK/MAGNUM PHOTOS 
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DOUBLETREE 

BY HILTON'" 

Where the little things mean everything. ™ 


The road can be a pretty cold place sometimes. That's why we welcome you with a warm chocolate 
chip cookie every time you arrive. And that's just the beginning of all we have waiting for you. 

rr HHONORS DoubleTree.com 

HILTON WORLDWIDE 


AMERICAS 


EUROPE 


AFRICA 


ASIA 
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LA LAA LA LA LA LAAA 

Seeing Blue 


smurfs?! Hollywood is mak¬ 
ing a Smurfs movie? When they 
revived G.I. Joe, I said nothing. 
When they dusted off Alvin and 
the Chipmunks, I said noth¬ 
ing. When they brought back 
Transformers, I said—well, 
actually that was kind of awe¬ 
some. But could they find any¬ 
thing more pedestrian than 
the Smurfs? They weren't even 
funny! What about the true 
classics of Reagan-era anima¬ 
tion? How about something 
good, like Thundarr the Bar¬ 
barian? The character names 
alone are worth an adaptation: 
Thundarr and his suspiciously 
Wookiee-esque sidekick 
Ookla the Mok. How about that 
lightsaber-like Sunsword, 
and the monsters designed by 
comic book luminaries Alex 
Toth and Jack Kirby? It was 
Star Wars meets Kamandi. 
Legend should be optioning 
Thundarr for a $150 million 
adaptation. But, no. Instead we 
get—sigh—cheery little blue 
mushroom-inhabiting bas¬ 
tards. It's fine, I guess. But if 
we don't show today's young¬ 
lings the good cartoons of 
our childhood, they'll think we 
wasted our youth. It just 
makes me want to... smurf. 


illustration James Yamasaki 


MAKING CONNECTIONS 


Breaking Bod's Break 


A dark, complex 
show finally returns 
for more misdeeds. 


created BY X FILES veteran Vince Gilligan, AMC’s ruthlessly bleak series Breaking Bad— 
about a cancer-stricken chemistry teacher named Walter White who starts cooking meth to 
leave a nest egg for his family—premiered in 2008 to rave reviews and quickly earned a cult fol¬ 
lowing. But the third season ended in June 2010, which means fans have spent a year jonesing 
for a fix. Well, they can stop sweating, because the rush returns in July. Can’t recall the state of 
the Whites’ marriage or whose bad side Jesse’s on? Then perhaps you could use a refresher 
hit. Here’s a molecular breakdown of the winning formula so far. Like it? This one’s free. 



Walt’s maybe 
ex-wife 

last seen: Channel¬ 
ing her inner 
Carmela Soprano to 
become complicit 
with Walt—if her 
scruples don’t get in 
the way. 





GALE BOETTICHER 


Meticulous, eager- 
to-please chemist 
appointed by Gus as 
Walt’s lab assistant 

LAST SEEN: Staring down 
the barrel of Jesse’s gun. 
Probably dead. 


Science teacher turned 
meth manufacturer 

last SEEN: Ordering his 
partner Jesse to kill his 
assistant Gale. 

-dm 


DEA agent 

LAST SEEN: Anxious, 
depressed, paralyzed, 
and ready for 
a career change. 
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text Jennifer Prior 


Mild-mannered 
yet powerful meth 
distributor from 
South America 

LAST SEEN: Strug¬ 
gling to main¬ 
tain control of his 
empire. 




Irresponsible, meth- 
addicted hothead; 
Walt’s former student 

LAST SEEN: Pointing a 
gun at Gale and hating 
himself for it. 


— miijJ 


Sleazy but savvy consi- 
gliere to Walt and Jesse 

LAST SEEN: Double- 
crossing Gus’ goons 
to save Jesse’s life. 


// ANGRY NERD 


HANK. GALE, GUSTAVO, SAUL: URSULA COYOTE; WALTER. JESSE: BEN LEUNER/AMC 
































































































THE POWER OF JBL FOR YOUR iPAD 

The new JBL OnBeat" iPad docking system with exclusive DSP technology. Visit www.jbl.com/onbeat or go to: ^ 5 


0 2011 HARMAN Internal 
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More than words 



RosettaStone.com 



©2011 Rosetta Stone Ltd. All rights reserved. 


1 (877) 203-2447 


Scan Here. 

Experience Understanding. 
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SCARE TACTICS 

Tri a 1 \ / M oH 1 ike 

Want to make a Texas Chain Sow-style 

i ruly ividu liD s 

horrorflick?Just follow Tobe Hooper’s lead. 



DIRECTOR TOBE HOOPER’S 

new debut novel. Midnight 
Movie, centers around a long- 
lost film that turns viewers 
into zombies. Sound familiar? 
Maybe that’s because Hooper’s 
1982 classic. Poltergeist, fea¬ 
tures a demonic television set 
that zombifies a 5-year-old 
girl, and his 1985 film, Lifeforce, 
involves space vampires that 
turn London into a city of zom¬ 
bies. Clearly, regeneration is key 
to Hooper’s horror; the schlock- 
horror Scorsese explores new 
terror through recurring 
themes. Now you can, too, with 
the Tobe Hooper Plot Genera¬ 
tor. (Warning: contains spoilers. 
And lunch-spoilers.) 



The 

Formula 

An 

^ innocent 
* girl wants 
to... 

but her 
travels take 
hertoa 
seedy... 

There 

_l_ she + 

meets 

who Soon 

attacks + she discovers 
people a horrible 

with... secret:... 

Finally the But is 

+ evildoing is + she truly 

gruesomely safe? 

foiled when... After all,... 

THE TEXAS 

CHAIN SAW 

MASSACRE 

(1974) 

visit her 
grandfather’s 
grave, ^ 

house in the 
backwoods 
of central 
Texas. 

Leatherface— 
named for his 
mask of human 
skin— 

a chain 

saw. 

He comes from 
a family of 
cannibals. 

a truck driver hits 
Leatherface in 
the head with a 
wrench. 

Leatherface is 
later spotted 
dancing with 
his chain saw. 

THE 

FUNHOUSE 

(1981) 

go on a date 
with her 
pothead 
boyfriend, 

traveling 

carnival. 

a deformed 
carnival worker 
in a Franken¬ 
stein mask 

funhouse 

props. 

He has red eyes 
and fangs. 

Cl 

4 

the slasher is 
electrocuted and 
crushed in the 
gears of a ride. 

the carnival 
endures. 

THE 

TOOLBOX 

MURDERS 

(2004) 

find cheap 
rent, 

Hollywood 

apartment 

building. 

a ski-masked 

man 

• • 

• 

a hammer, 
a drill, and 
a nail gun. 

He was born 
from a deceased 
mother. 

the killer is shot 
out a window and 
hung by a lamp 
cord. 

he stands 
back up at 
the end of 
the film. 

MORTUARY 

(2005) 

give her kids 
a fresh start, 

funeral 
home. ^ 

the believed- 
to-be-dead 
son of former 

owners 

his bare 
hands. 

A well teeming 
with black ooze 
that turns peo¬ 
ple into zombies. 

some kids toss 
salt into the well, 
which pulls in the 
attacker. 

she’s a 
zombie, 

f! 

MIDNIGHT 

MOVIE 

(2011) 

earn quick 
cash to pay 
late bills 

$ 

bar in Austin, 
Texas. 

filmmaker 

Tobe Hooper 

his long- 
lost movie 
(uninten¬ 
tionally). 

The flick turns 
viewers into 
zombies 

a solution pres¬ 
ents itself. (Sorry 
to be vague; read 
the damn book.) 

Hooper is 
filming in 

Abu Dhabi 
RIGHT NOW. 
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text Steven Leckart 


illustration Alexander Wells 



































*EPA-estimated MPG highway with available automatic transmission. 













The new 312-horsepower, 29-MPG-hwy Camaro Convertible is here. Chevy Runs Deep 


www.chevy.com 
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COPYCATS 

Return of the King 

A Spanish workshop 
brings Tutankhamen’s 
tomb back to life. 


T he burial chamber of King Tutankhamen is currently 
in Madrid. OK, it’s a re-creation. But it’s a near-perfect re¬ 
creation, down to the paint on his sarcophagus. Made by arts 
workshop Factum Arte, the copy is awaiting transport to Egypt, 
as soon as the political situation there calms down. *1 Factum 
started the knockoff in 2009, hauling truckloads of equip¬ 
ment into the Valley of the Kings to make detailed scans of the 



real tomb. By the end of seven 
weeks, the team had captured 
everything, even ancient graf¬ 
fiti. Back in Spain, they used a 
computer-controlled milling 
machine to cut reliefs out of 
polyurethane panels, which 
were molded in silicone to form 
the walls. The paintings were 
printed on Papergel, a flexible 
material that applies easily to 
uneven surfaces. 

The studio has used a version 
of this technique to re-create 
oil paintings like da Vinci's 
Last Supper. Such “noncontact 
conservation,” as Factum Arte 
founder Adam Lowe calls it, 
means tourists—and their 
cash—can flow into historical 
sites without wrecking them. 

The copy will soon be your 
best option. Tut's actual tomb 
is slated to eventually close to 
all except those willing to pay 
thousands to see the boy-king. 


text Rachel Somerstein 


// SCREEN 


TWEET ALL ABOUT IT 

Hard Times 


A new documentary goes inside a 
great newspaper in the age of the Net. 


YOU ARE NOW reading a magazine article about a documentary film about news¬ 
paper reporters responding to the Internet. The film is Page One: Inside "The New 
York Times,” and it depicts a news business changing faster than the news. Classic 
movies about journalism venerated a world of daily deadlines and fast-talking scrib¬ 
blers. The deadlines remain—but now they’re minute-by-minute and happen against 
a backdrop of plummeting print ad sales and shuttered newsrooms. The Times will 
endure—that paywall thing could work out—but the culture is mutating. Filmmaker 
Andrew Rossi follows media desk reporters David Carr and Brian Stelter as they use 
new tools to reinvigorate a very old job. “New media and old media seem to be creep¬ 
ing toward each other,” Carr says . “New media understands that news is a killer app.” 



□ 


□ □ 


issue July 


text Caitlin Roper 
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You already know about Budweiser’s crisp, clean taste. 
But did you know about the Flavor-Lock Crown? It’s 
specifically designed to keep oxygen out, and great 
taste locked in. The Flavor-Lock Crown - now you have 
one more reason to Grab Some Buds. 


Enjoy Responsibly 

©2011 Anheuser-Busch, Inc., Budweiser© Beer. St. Louis. MO 
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POWER COUPLE 

More Than a Woman 


Behind every good Superman is a great Lois Lane. 


O ois lane makes a crummy first impression. She’s thin-lipped, 
strident, and self-involved; you can see how Clark Kent's dis¬ 
guise of bumbling-plus-birth-control-specs could dupe her so 
handily (despite there never having existed such a black-haired, 
blue-eyed, 6'3", 225-pound reporter-mancake—unmarried, heterosexual, 
or otherwise—in the history of movable type). Yet as a journalist inter¬ 
viewing an indestructible space alien, she devolves into a hair-flipping, 
loin-scrambled giggle of a girl. She’s supposed to be a watchdog, a serious 


reporter, but over seven decades of revamps 
and reboots in every medium, Lane wants the 
scoop way less than she wants to get scooped 
up. Frankly, it's gross. 

Lois Lane is an ass-ache, and she's nuts, 
and yet somehow she's absolutely long- 
term-relationship material. It's how attrac¬ 
tion works on planet Earth: Dualities and 
contradictions are interesting. Superman 
knows her secret-shame supplicant self— 
the eyelash-batting, Electra-complex- 
riddled damsel who delights in getting 
rescued—as well as he knows the tenacious, 
pugnacious, ball-busting careerist. And 
Superman chooses the package deal. That 
the godlike Kal-El wants complicated Lois 
Lane makes him instantly more interesting. 
Superman kicks it hoi polloi. Perry White? 
A cartoon. Jimmy Olsen? Sidekick. Lois is 
the litmus test for the relatability of any 
Superman. So one decision we can all frown- 
nod our approval at is the casting of Amy 


Adams in Zack Snyder's upcoming Super¬ 
man reboot. On this, they totally nailed it. 

Of the talent that has voiced or played Lois 
onscreen—Anne Heche, Teri Hatcher, Dana 
Delany, Phyllis Coates, Noel Neill, Christina 
Hendricks, Kyra Sedgwick, Erica Durance— 
it's Margot Kidder in her movie portrayal 
who is the most beloved. You could read Kid¬ 
der like a book; her saucer eyes gave every¬ 
thing away. Her Lane was scrappy and had 
a chip on her shoulder because it was 1978, 
when ambition in the workplace meant back 
talk and pantsuits (even if they were pastel). 
She could ask Superman if he could x-ray- 
vision her underpants yet made the query 
seem innocent. It was skank-free and prop¬ 
erly weird. (That's why Kate Bosworth's 
clenched, beautiful hauteur in Superman 


Returns didn't connect—Velcro 
needs barbs and tangles. If director 
Bryan Singer had flipped Bosworth 
for Parker Posey's 36 percent evil, 
messy zaniness in the same movie, 
Lois would have had the scribbly 
internal drama that makes her 
engaging.) 

Judging from her early career, 
Adams could've played old-timey 
Lois in a heartbeat. With her lilt¬ 
ing musical-theater voice and 
precise timing, she could cer¬ 
tainly bristle and brusque on 
par with Coates' smart, ladylike 
'50s-television Miss Lane. But that 
would be too folksy for a modern 
Lois. For that, look to Adams in 
The Fighter, where her timbre reg¬ 
isters a half octave lower and her 
cartoon fawn features are blurred 
by a beer-drinker's bloat. She can 
bury her princessy prissiness 
under ferocity. 

That's what we—and Super¬ 
man-need from a Lois. See, with 
Lois, Superman surrenders com¬ 
pletely. Always. In matters of love, 
Superman's something of a bottom. He con¬ 
stantly toys with the idea of abdicating, 
Whatever Happened to the Man of Tomor¬ 
row? style, giving up his powers and living 
the straight life just to be with her. You know 
what would happen if he did? The last son of 
Krypton, the lonely kid from Smallville, the 
Daily Planet worker-bee milquetoast, and the 
Man of Steel would all collapse, quantumlike, 
into one reality. And he'd be a pill—endless 
issues, dozens of superpowered enemies. 
The woman who could handle all that would 
have to be a catch. And Amy Adams could 
hold that dude down. Easy.. 
//////////////////^^^^ 

Guest columnist marv h. k. choi 
(mhkchoi@gmail.com) wrote about 
movie fight scenes in issue 19.03. 
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illustration Leo Espinosa 























THE EDITORS OF EJiQJeB AND QQ COLLABORATIVELY EXPLORE TECHNOLOGYTHAT PUSHES THE LIMITS. 


SPEED MACHINES 

There are vehicles that help you get around every day—the sensible sedan, the commuter ferry, 
the sturdy city bike. And then there are machines that double down on technology and design 
to get from one place to another faster than you can imagine. We’ve collected five insane vehi¬ 
cles, all of which combine engineering and aesthetics to do one thing: go like hell. —Michael Calore 



McLaren Mercedes MP4-26 

mclaren’s new formula one car is actually a hybrid—its Kinetic Energy Recovery System 
stores energy from braking that drivers can use later for a quick overtaking boost But the inno¬ 
vations don’t end there: The aerodynamics of the car’s carbon-fiber body have been fully reengi¬ 
neered. And even though the FI’s tires are now Pirellis instead of Bridgestones, meaning the 
team had to get used to a new set of shoes, driver Lewis Hamilton raced the MP4-26 to victory in 
the Chinese Grand Prix at the start of the season. McLaren is a quick study. 


McLRREN MP4-26 


■ PRICE I Around $5 million 


■ TOP SPEED I Over 200 mph 
-HEIGHT I 1,411 lbs. 
-LENGTH I Around 15ft 




«ii hub* WONDER 


ADVERTISEMENT 


EXCHANGE 


When tech blogger HUBERT NGUYEN and style blogger 
BRETTFAHLGREN exchange ideas on their must-haves, 
they discover they're both tuned into and turned on by the 
same sense of WONDER. 
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POWERING 
WONDER UP 


HUBERT 

NGUYEN 

Co-founder and editor 
of ubergizmo.com 

The high-tech life gets better 
every day, thanks to fantastic 
new gizmos. I'm naturally very 
curious, and always amazed 
by what people can invent and 
discover. And because I'm a sci-fi 
fan. I want to live long into the 
future to see what it will bring. 



SAMSUNG 

LEATHER SERIES 9 

LAPTOP CASE NOTEBOOK 


I finally found a case 
that's (nearly) as sleek 
and great-looking as 
my tech accessories. 


The HD picture on my 
Samsung Series 9 
Notebook looks sharp 
even in direct sunlight. 



SUNGLASSES I work in sunny California, 
and I can't drive from one meeting to the next 
without my aviator sunglasses. 



SAMSUNG SMART TV 

Samsung amazes me every year with how thin 
their televisions have become. The new Smart 
TV is less than 1.5 inches deep, and its bezel is 
so ultra-slim that the picture appears to be 
virtually edgeless. 


4SE&BP WONDER 





DUCATI 
DESMOSEDICI RR 

TO CREATE THE DESMOSEDICI RR, Ducati Updated 

the design of its MotoGP race bike, then slapped 
on blinkers and a license plate. The carbon- 
fiber body is wrapped around a 989-cc, four- 
cylinder, 200-horsepower engine that redlines at 
13,800 rpm. Stacked with racing tech like forged 
magnesium wheels and a digital dashboard with 
lap timers, each Desmosedici RR also comes with 
a full race kit, including swappable exhaust sys¬ 
tems, a race stand, and sponsor decals. Only 1,500 
of these noisy, barely street-legal beasts were 
made, and they’re all gone—the entire allocation 
sold out before production even started. 


DUCATI 

DESMOSEDICI 

■ price 1 $ 72,500 mmmz. 

■ TOP SPEED | Over188mph % 

-UEIGHT 

377 lbs. 

.LENGTH 1 

6.6 ft. W/////////AV//A 
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BOEING 

X 

-37B 

■ PRICE 1 Classified 

■TOP SPEED 

I 17,500 mph 2 

■ WEIGHT 

11,000 ibs. mm 

■ HEIGHT 

29 ft. mmmz 


BOEING X-37B 

the us air force has a new toy: the robotic, 
reusable X-37B space plane, which is now flying 
experimental classified missions. The supersecret 
unmanned drone is only one quarter the size of the 
Space Shuttle, so it can easily be launched into low 
earth orbit by an Atlas V rocket. Once there, it can 
circle the globe for up to nine months—powered by 
batteries and solar arrays—before performing a fully 
automated reentry and runway landing. After touch¬ 
down, the 29-foot-long robot can be turned around 
for another mission in as few as 15 days. 



TURNING 
WONDER ON 


BRETT 

FAHLGREN 


Founder of 

stylecorrespondent.com 


I love finding cool things and 
sharing them with others. 
Blogging is a creative process, 
and through it I learn something 
new every day. I look at my 
site as a running journal of 
interesting, beautiful, and well- 
made things. 



STATEMENT WATCH I like the look 
and feel of a weighty watch—it's a key component 
of my personal style. 




SAMSUNG 

SMART TV 

When it comes to home 
style, I want a Smart 
TV that is as beautifully 
designed as the rest of 
my furnishings. 


DESERT BOOTS 

Desert boots are my 
favorite footwear—I can 
dress them up or down, 
and the soles make 
them as comfortable 
as sneakers. 



SAMSUNG SERIES 9 NOTEBOOK 

The Samsung Series 9 Notebook is as slim and 
modern as my favorite sharply tailored black 
suit. It's super-light, so I can easily carry it with 
me when I'm running from meeting to meeting, 
yet it still feels substantial in my hand. 


4jiP» WONDER 
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USR-17 RACING YACHT 



-PRICE 

1 $400 million %%%%%% 

-TOP SPEED 

33 knots 

-MRST HEIGHT 

185 ft. 

. LENGTH 

90 ft. mmrnrn 


BMW ORACLE 

USA-17 RACING YACHT 

FOR AMERICA’S CUP 2010 

being able to sail more than three times the speed of the 
wind requires some pretty hefty engineering. The big brains 
behind BMW Oracle’s USA-17 racing yacht placed a rigid wing 
sail on top of the 90-foot trimaran’s three carbon-fiber hulls. 
The 223-foot sail—the largest ever constructed—is split ver¬ 
tically into two pieces, and the rear section is made of mul¬ 
tiple panels that can be individually adjusted, much like flaps 
on a jumbo-jet wing. The design allowed the yacht to average 
26.8 knots in just 7 knots of wind during its winning run at the 
33rd America’s Cup last year. 


TREK MRD0NE 

. price $ 500,000 mtzrnz 

-TOP SPEED 

1 What’ve you got? 

-WEIGHT 

i6 ibs. rnmzm 

. LENGTH 1 

5.6 ft. mmzzrn 


DAMIEN HIRST TREK MADONE 6.9 PRO 

the British artist designed this one-off bike as part of the Stages global art exhibition to benefit the Lance Armstrong Founda¬ 
tion. Hirst laid real butterfly wings along the Madone 6.9 Pro’s carbon-fiber frame, both because of their uniquely iridescent quali¬ 
ties and because they wouldn’t add any discernible weight to the 16-pound bike. Hirst repeated the motif with painted butterflies 
on the Bontrager Aeolus rims. Armstrong rode the bike during the final stage of the 2009 Tour de France, after which it sold at 
Sotheby’s, raising $500,000 for the foundation’s fight against cancer. 
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Samsung 


Samsung 


Family night 
just got smarter. 




The Wonder of Samsung 


SAMSUNG 


Coosfc 


St^ARTTV 


liscover a new world of TV entertainment with Samsung Smart TV™. 

Search For movies and TV shows, browse the web, explore Samsung Apps, chat with Friends 
and more. Watch it all in captivating 2D or 3D Full HD. And with the Samsung ultra slim bezel, 
see a virtually edgeless'picture. That's the Wonder oF Samsung. 

©Samsung Electronics America, Inc. All rights reserved. Samsung, Samsung Smart TV, Samsung Apps, Search All and Your Video are trademarks 
^-opregistered trademarks of Samsung Electronics Co., Ltd. All other product and brand names are trademarks or registered trademarks o 
respective owners. Screen images are simulated. 






























ADVERTISEMENT 

Here, our 2BLOGGERS exchange 
insights into their daily lives and some of the 
Samsung product features that keep them 

WONDER STRUCK. 


HUBERT NGUYEN 

ubergizmo.com 


WONDER 


X 






START 



The KEYBOARD on my 

Samsung Series 9 Notebook 
is gently backlit, so I can 
easily type notes in the 
darkened room of a tech- 
company keynote speech. 



I start the day searching 
online for stories of note 
in the design and style 
world, then UPLOAD new 
posts to my blog wherever 
inspiration strikes. 


My Samsung Series 9 


Trade shows can certainly 
be hell on the feet. Today 

1 walked for what seemed 
like eight miles on concrete 
flooring, but fortunately my 
BOOTS saved the day. 

j[pM 

Notebook is more than just 
an accessory. It embodies 
both form and function—its 
super-fast INTEL CORE i5 
PROCESSOR lets me upload 
the latest news to my blog first. 




Back home, the first thing 

1 do is collapse in front of my 
SAMSUNG SMART TV, then 
watch the shows 1 missed last 
night via a streaming-video 
app while having a light dinner. 

Qpm 

1 look over the LINE OF 

MEN'S TIES\ I'm launching 
this fall, the inspirations for 
which range from skiers who 
first conquered the Alps to 
English university crests. 




With all the lights turned off. To unwind I watch a classic 


it's time to watch the latest 


movie. The screen is so vibrant. 

blockbuster in all its 1080p 

Qpm 

with incredible depth and 

glory with my 3DBLU-RAY 

COLOR SATURATION, that 

DISC PLAYER. My place 


1 get even more inspiration from 

is quickly becoming a home 


Hollywood icons and their 

theater for my friends. 


impeccable, timeless style. 





TELL US WHAT FILLS YOU WITH WONDER 

AND YOU COULD WIN ONE OF SIX SAMSUNG PRODUCTS! 

Snap this tag and submit your contest entry for a chance to win, or visit SamsungWonderExchange.com. 
Check back often for more posts from our bloggers and additional chances to win. 


NO PURCHASE NECESSARY. To enter and for full rules, gotowww.SamsungWonderExchange.com. Starts 12:01 AM ET June 14. 2011 and ends 11:59 PM ET December 31, 2011. Open to legal 
residents of the 50 United States/D.C. 18 or older, except employees of Sponsor, Samsung, their immediate families, and those living in the same household. Void outside the 50 United States/D.C. 

and where prohibited. A.R.V. of 6 prizes between $400 and $3,000. Sponsor: Conde Nast. 














































































Samsung Notebook 

SERIES 91 


Windows®. Life without Walls™. 
Samsung recommends Windows 7. 



inside 



2 X-ray sunglasses. 



1 Series 9 notebook. Aggressive performance. Elegant design. 



3 Optical laser wristwatch. 



4 Safecracking pen. 


Series 9. The latest in covert couture. 

Thin, light and remarkably powerful, Series 9 is designed to achieve the most 
challenging missions without ever blowing your cover. Dressed in chic black aluminum 
alloy with a powerful New Intel® Core™ i5 processor and stunning SuperBright Plus 
HD display, it’s the perfect combination of black tie style and black ops performance. 
Plus, with a three-year limited warranty you can feel confident it will be ready to go 
whenever duty calls. Experience more covert couture at samsung.com/series9. 

© 2011 Samsung Electronics America, Inc. All rights reserved. Samsung is a registered trademark of Samsung Electronics 
Co., Ltd. All other product images and brand names are trademarks or registered trademarks of their respective companies. 
Windows is a registered trademark of Microsoft Corporation in the United States and other countries. Intel, the Intel Logo, Intel 
Inside, Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and/or other countries. 
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BILL GATES POWERS UP 


The tech icon talks with Wired's Chris Anderson 
about the case for nuke plants, the shortcomings of 
ethanol, and the futility of rooftop solar panels. 



BILL GATES, HEAD OF A CHARITY, 

is every bit as brilliant and 
hyperrational as Bill Gates, 
head of Microsoft, ever was. 

The cochair of the world's big¬ 
gest foundation can hold forth 
on the impact of polio in India, 
the challenges of fixing Ameri¬ 
can high schools, and the neces¬ 
sity of distributing better seeds 
to small farms in Africa. But he 
really gets amped up about the 
future of energy. "If you gave 
me the choice between pick¬ 
ing the next 10 presidents or 
ensuring that energy is envi¬ 
ronmentally friendly and a quar¬ 
ter as costly, I'd pick the energy 

thing," he told the audience at the wired Business Con¬ 
ference in May. Gates fielded questions from wired editor 
in chief Chris Anderson (and some audience members), 
geeking out on energy technology, policy, and econom¬ 
ics. In these highlights from the hourlong session, Gates 
argues that nuclear power is still safer than all other energy 
options, rich countries aren't spending enough on R&D, and 
installing solar panels on your roof is not helping to reduce 
C0 2 emissions. It's merely "cute." 


“Coal and natural gas tend to kill only 
a few people at atime, which is highly 
preferred by politicians.” 


How has Fukushima changed your perspective on nuclear power? 

What happened in Japan is terrible, and there are many reasons it should 
have been avoided. It's a 1960s plant design, generation two, put into service 
in the early 1970s. Emergency planning and execution were quite weak. The 
environmental and human damage is clearly very negative, but if you com¬ 
pare that to the number of people that coal or natural gas have killed per 
kilowatt-hour generated, it's way, way less. The nuclear industry has this 
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amazing record, even equipment from gen¬ 
erations one and two. But nuclear mishaps 
tend to come in these big events—Chernobyl, 
Three Mile Island, and now Fukushima—so 
it's more visible. Coal and natural gas have 
much lower capital costs, and they tend to 
kill only a few at a time, which is highly pre¬ 
ferred by politicians. 

Do you think that it’s possible for a 
leader to overcome the political oppo¬ 
sition to nuclear, post-Fukushima? 

Energy sources are highly regulated, as they 
should be, and many of them require govern¬ 
ment involvement in the early stages to get 
the technologies going and work out rights 
of way—they inescapably involve politics. 
Politicians have to deal with deaths, whether 
they're from coal mines or particulate. But 
voters seem to want energy that lets them 
drive around and heat their homes. 

The good news about nuclear is that 
there's hardly been any innovation in the 
past three decades, so the room to do things 
differently is quite dramatic. The difference 
between today's designs and one from the 
1960s is night and day. We understand heat 
pipes a lot better today. We understand what 
the decay of heat looks like. There's this com¬ 
pany, TerraPower, which former Microsoft 
CTO Nathan Myrhvold and I have spun out 
of his invention group, Intellectual Ventures. 
We've got a new nuclear design, a generation 
four. On paper it's quite amazing. 

And when I say on paper, I really mean in 
a supercomputer where we simulate every¬ 
thing. In almost every realm, software 
simulation changes the game. With those 
generation-one and -two designs, they never 
could simulate the disasters. We can simulate 
Richter-10 earthquakes. We can simulate 
70-foot waves coming into these things. It's 
very cool. And we basically say no human 
should ever be required to do anything, 
because if you judge by Chernobyl and Fuku¬ 
shima, the human element is not on your side. 

The problem is that plant design doesn't 
move at the speed of computers, so the best 
case is that by 2020 one of these will get built 
and that by 2030 you could have hundreds 
///////////////////////m^^ 
chris anderson (chris @wired.com) is 
editor in chief of wired. 


of them. And then, if it's really as economi¬ 
cal as we say, it starts to make a big impact. 

When you look at the big picture, where 
should we be focusing besides nuclear? 
On massive solar plants in the desert? 
On middle-size stuff for office roofs? 
Or is there a reinvention that could be 
done right in the home? 

If you're going for cuteness, the stuff in the 
home is the place to go. It's really kind of 
cool to have solar panels on your roof. But if 
you're really interested in the energy prob¬ 
lem, it's those big things in the desert. 

Rich countries can afford to overpay for 
things. We can afford to overpay for medi¬ 
cine, we can overpay for energy, we can 
rig our food prices and overpay for cot¬ 
ton. But in the world where 80 percent of 
Earth's population lives, energy is going to 
be bought where it's economical. People 
are going to buy cheap fertilizer so they 
can grow enough crops to feed themselves, 
which will be increasingly difficult with cli¬ 
mate change. 

You have to help the rest of the world get 
energy at a reasonable price to get anywhere. 
It's great to have the rich world, because 
we're there to think about long-term prob¬ 
lems and fund the R&D. But we get sloppy, 
because we're rich. For example, despite 
often-heard claims to the contrary, etha¬ 
nol has nothing to do with reducing C0 2 ; it's 
just a form of farm subsidy. If you're using 
first-class land for biofuels, then you're 
competing with the growing of food. And 
so you're actually spiking food prices by 
moving energy production into agriculture. 
For rich people, this is OK. For poor people, 
this is a real problem, because their food 
budget is an extremely high percentage of 
their income. As we're pushing these things, 
poor people are driven from having adequate 
food to not having adequate food. 

The most interesting biofuel efforts avoid 
using land that's expensive and has high 
opportunity costs. They do this by getting 
onto other types of land, or taking advantage 
of byproducts that aren't used in the food 
chain today, or by intercropping. 

What’s intercropping? 

Intercropping means you're exploiting 
holes in the calendar year, making use of 


iPad Extra: 

For a video 
of the entire 
interview, 
download 
the wired 
app from the 
iTunes Store. 


periods when farmers 
have chosen to leave the 
land fallow. It can actually 
be beneficial, particularly 
if the crop is leguminous. 
Like, you grow alfalfa or 
soybeans in those periods, 
and it restores nitrogenous 
compounds to the soil. 
Which types of plants do you think 
have the most potential for biofuel? 
It's not quite clear. There's a ton of algae 
stuff. The number of ways to do things with 
algae is pretty amazing, and I'm invested 
in a number of them. There are various 
grasses. Miscanthus is this very fast¬ 
growing grass, but you'd have to process 
it in the right way. And then there's just 
taking the crop residues and coming up 
with a processing technique. 

Crop residues—you mean like corn 
stalks and other waste materials. 

Yes. It's ultimately a chemical processing 
question—how do you take what's basi¬ 
cally a cellulose input and make it into a 
hydrocarbon? There are different ways to 
do that, none of which are all that economi¬ 
cal. There's catalytic converters at high tem¬ 
perature. There's acid processing. There are 
a few companies that claim they have these 
magic enzymes. It's possible you'll get some 
advances with those techniques. 

If you can start with cellulose as your 
feedstock, then the economics start to work. 
But the amount of landmass that you have to 
use if you actually want to start substituting 
biofuel for oil is pretty unbelievable. You 
can process your garbage, corn stalks, cut 
up some wood... But that's just a rounding 
error, it doesn't add up to much and it won't 
measurably impact US oil importation. 
Transportation is one large source of 
energy consumption. You were just in 
China visiting BYD Automobile, which 
makes a lot of electric cars. What did 
you learn while you were there? What 
do you think of their approach to elec¬ 
tric cars and batteries? 

BYD is building great lithium batteries. 
They are not yet the best, but they're 
close. We saw a car factory that turns out 
300,000 vehicles in a spot that had been a 
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“Compared to 20years ago, theamount 
of IQ working on energy, and the kinds 
of tools they have, is like night and day.” 


field 18 months before. It's incred¬ 
ible to see the speed. The engineers 
are living in a dormitory and work¬ 
ing 16 hours a day, and they don't 
talk about permits or getting time 
off. I've seen this before—when I 
visited Japan in the 70s, when I vis¬ 
ited Korea in the '80s. The quality of 
your engineering talent is so deep and high 
that your bias toward doing hard things is 
incredible. Some of their ideas are overly 
ambitious; 70 percent of those products— 
cars and batteries—will never come out. 
But in the next five years they may take 
the great work that was done in Japan and 
Korea and go beyond it. 

Lithium and other batteries are some 
of the great 21st-century technologies, 
and China has made them a priority in 
a way the US hasn’t. Do you think the 
US can compete? 

The current lithium technology was invented 
by a guy at the University of Texas; innova¬ 


tive battery companies are overwhelmingly 
here in the US. There are several that ven¬ 
ture capitalist Vinod Khosla backs. There are 
people like Donald Sadoway at MIT, whom 
I back directly. I think if you want a leading 
indicator that you can feel good about, look 
at the amount of IQ working on energy today 
and the kinds of tools those smart people 
have to communicate and to create simula¬ 
tions. Compared to 20 years ago, it's night 
and day. In terms of innovation IQ and risk¬ 
taking and starting up new companies, the 
US blows everybody else away. 

You could have the government throw 
money at the most politically favored guy 


in the country to go build a battery fac¬ 
tory. And there are billions of dollars that 
have been assigned to that waste. Or you 
could actually back people who have bet¬ 
ter battery ideas. 

You have to think of two types of bat¬ 
teries. One is a battery for a car, and it has 
to be light and crash-proof, but the total 
amount of energy it has to store is not all 
that large. Now, that doesn't give you an 
environmental benefit unless your grid has 
somehow changed. But at least it gives you 
a security benefit, because you're sourcing 
your coal for your grid locally. The harder 
battery problem is the second type—the 
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battery. If you're getting, say, 50 percent 
of your energy from solar, and the sun only 
shines during the day, then you have to be 
storing enough energy for the night. And 
that is a mind-blowing problem. I mean, 
that's more demanding by a factor of a hun¬ 
dred than any other battery challenge we 
have today. 

I think people deeply underestimate what 
a huge problem this day-night issue is if 
you're trying to design an energy system 
involving solar technology that's more than 
just a hobby. You know, the sun shines dur¬ 
ing the day, and people turn their air condi¬ 
tioners on during the day, so you can catch 
some of that peaking load, particularly if 
you get enough subsidies. It's cute, you 
know, it's nice. But the economics are so, 
so far from making sense. And yet that's 
where subsidies are going now. We're put¬ 
ting 90 percent of the subsidies in deploy¬ 
ment—this is true in Europe and the United 
States—not in R&D. And so unfortunately 


you get technologies that, no matter how 
much of them you buy, there's no path to 
being economical. You need fundamental 
breakthroughs, which come more out of 
basic research. 

FROM THE AUDIENCE: What about on 
the usage side? What do you think of 
the technologies that are increasing 
efficiency, cutting down on the amount 
of energy consumed? 

There's certainly lots of room for increas¬ 
ing efficiency. But can we, by increasing 
efficiency, deal with our climate problem? 
The answer is basically no. The climate 
problem requires more than a 90 percent 
reduction in C0 2 emitted, and no amount of 
efficiency improvement is going to address 
that. As we're improving our efficiency, poor 
people are increasing their energy inten¬ 
sity. You're never going to get the amount 
of C0 2 emitted to go down unless you deal 
with the one magic metric, which is C0 2 
per kilowatt-hour. 


Imagine a world where we have made a 
transition to electric cars, and we have a 
smart grid, and storage is distributed on 
some level. Can you imagine that micro¬ 
generation would make more sense in 
a world where we have the ability to 
use, say, electric car batteries as local 
storage and have a microgrid model? 
No. We should all grow our own food and do 
our own waste processing, we really should. 
But scale has some significant advantages 
in terms of reliability, and electricity is 
something you want to be reliable. Also, 
this is dangerous stuff: For solar to work 
well, you have to generate very high tem¬ 
peratures. Do we want everybody to have 
that on their roof? No. It's just not going 
to happen. 

So suffice to say we will find no solar 
cells on the roof of the Gates residence? 

Oh, we like to be cute like everyone. For rich 
people, this is OK. Rich people can do what¬ 
ever they want. HQ 
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ATHOUSAND POINTS OF INFRARED LIGHT 

Armies of fans are hackingtheKinectXbox controller 
to run everything from robots to art projects.The way we 
interact with machines just changed forever. 



The Kinect lets people navigate 
the digital world through gestures 

_ _ , _ _ . , _ _ ratherthan mouseclicks. 

or 25 years, the field of robotics has been bedeviled by a funda¬ 
mental problem: If a robot is to move through the world, it needs to 

be able to create a map of its environment and understand its place within it. Roboticists have developed 
tools to accomplish this task, known as simultaneous localization and mapping, or SLAM. But the sen¬ 
sors required to build that map have traditionally been either expensive and bulky or cheap and inaccu¬ 
rate. Laser arrays cost a few thousand dollars and weigh several pounds, and the images they capture are 
only two-dimensional. Stereo cameras are less expensive, lighter, and can construct 3-D maps, but they 
require a massive amount of computing power. Until a reasonably priced, easier method could be designed, 
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autonomous robots were trapped in the lab. 

On November 4, a solution was dis¬ 
covered—in a videogame. That's the day 
Microsoft released the Kinect for Xbox 
360, a $150 add-on that allows players 
to direct the action in a game simply by 
moving their bodies. Most of the world 
focused on the controller-free inter¬ 
face, but roboticists saw something else 
entirely: an affordable, lightweight camera 
that could capture 3-D images in real time. 

Within weeks of the device's release, 
YouTube was filled with videos of Kinect- 
enabled robots. A group from UC Berkeley 
strapped a Kinect to a quadrotor—a small 


helicopter with four propellers—enabling it 
to fly autonomously around a room. A couple 
of students at the University of Bundeswehr 
Munich attached a Kinect to a robotic car 
and sent it through an obstacle course. And 
a team from the University of Warwick in 
the UK built a robot that had the potential 
to navigate around post-earthquake rub¬ 
ble and search for trapped victims. "When 
something is that cheap, it opens up all 
sorts of possibilities,'' says Ken Conley of 
Willow Garage, which sells a $500 open 
source robotics kit that incorporates the 
Kinect. (The previous non-Kinect version 
cost $280,000.) "Now it's in the hands of 
just about anybody.'' 

Robot freaks weren't the only people to 
explore the Kinect's possibilities. Research¬ 
ers, visual artists, and pornographers have 
all begun cobbling together home-brewed 
Kinect projects and posting the results 
online. Artist Robert Hodgin built a make¬ 
shift motion-capture animation program 
that allows users to manipulate video of 
themselves on the fly, turning their bodies 
into bulbous cartoon characters or reflec¬ 
tive mercury-like blobs. Two students at 


Germany's University of Konstanz bolted 
a Kinect to a helmet, creating a bare-bones 
navigational system for the blind. And a 
company called ThriXXX built a rudimentary 
sex game that allows players to rub women's 
body parts with a creepy disembodied hand. 

None of these projects were sanctioned by 
Microsoft (especially that last one). Indeed, 
for the past few months, if you wanted to 
use the Kinect on anything other than an 
Xbox, you had to install homemade drivers 
cobbled together by a dedicated group of 
hackers. Yet the company's official response 
to all this activity has gone from hostility to 
acceptance to vigorous support. In June, 


Microsoft expects to release a software 
development kit that makes it easier for 
any academic or hobbyist to build Windows 
applications using the Kinect's camera and 
microphones. The company is also granting 
access to the high-powered algorithms that 
help the machine recognize individual bod¬ 
ies and track motion, unleashing the kind 
of power that was previously available to 
only a small group of PhDs. (Microsoft is 
also working on a commercial version of its 
software development kit, which will allow 
entire new businesses to be built using the 
Kinect's technology.) 

Major manufacturers have long recog¬ 
nized the value of letting customers modify 
their products, a fact obvious to anyone who 
has ever swapped out factory-issue tires for 
performance treads. Many successful tech¬ 
nology companies have encouraged inde¬ 
pendent developers to build on top of their 
platforms—consider, for instance, Windows, 
Facebook, and the iPhone App Store. And 
over the years, modders have introduced sev¬ 
eral innovations that have grown into entire 
product categories—like mountain bikes, 
heart-lung machines, and rodeo kayaks. 


But today, unsanctioned tinkerers have 
more power than ever. Sophisticated com¬ 
puters, sensors, and accelerometers are all 
common ingredients in personal electron¬ 
ics, available for $100 or less at Best Buy. 
As a result, the kind of equipment that was 
recently available only to research universi¬ 
ties or major corporations is now accessible 
to anyone with a cell phone and a soldering 
iron. That has dramatically altered the kind 
of projects modders can take on. "If you're 
talking about changing the spoiler on the 
back of a Ford, that serves a very specific 
purpose," says Eric von Hippel, a professor 
of technological innovation at MIT's Sloan 
School of Management. "But a depth 
camera or an accelerometer or a GPS 
chip enables not just one application 
but a wide range of new activities." 

When DIYers combine those 
cheap, powerful tools with the col¬ 
laborative potential of the Internet, 
they can come up with the kinds of 
innovations that once sprang only 
from big-budget R&D labs. In 2009, 
a PhD student named Daniel Reetz turned 
two Canon PowerShot A590s into an impro¬ 
vised high-speed book scanner. He detailed 
the project on a website, DIYbookscanner. 
org, where readers have since posted hun¬ 
dreds of tweaks, suggestions, upgrades, 
and entirely new designs. The open source 
MPGuino project, which uses an Arduino 
microcontroller to track gas consumption 
as you drive, has inspired a small commu¬ 
nity of fans who help refine and customize 
the gizmo. In December 2007, a Carne¬ 
gie Mellon PhD candidate named Johnny 
Chung Lee reverse-engineered the Nin¬ 
tendo Wiimote to create a 3-D display that 
responded to the position of his head. Vid¬ 
eos of his hack garnered millions of views 
on YouTube. Eventually, Lee landed a job 
at Microsoft's Applied Sciences Group, 
where he worked on the Kinect, among 
other projects. 

For most companies, the response to such 
hacks falls somewhere between benign 
neglect and lawsuit. When users began jail¬ 
breaking the iPhone—modifying the oper¬ 
ating system so it could run unapproved 
apps—Apple quickly declared the practice 


The Kinect racked up 10 million sales 
in 4 months—thefastest-selling 
consumer-tech product of all time. 
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IR emitter 

Projects a pattern of infrared 
light into a room. As the light hits a 
surface, the pattern becomes 
distorted, and the distortion is 
read by the depth camera. 



Depth camera 

Analyzes IR patterns to 
build a 3-D map of the 
room and all objects and 
people within it. 


Microphone array 

Four mics pinpoint 
where voices or sounds 
are coming from while 
filtering out background 
noise. 


Color camera 

Like a webcam, this 
captures a video image. 
The Kinect uses that 
information to get details 
about objects and 
people in the room. 



Tilt motor 

Automatically adjusts 
based on the object 
in front of it. If you’re tall, 
it tilts the box up. 
If you’re short, it knows 
to angle down. 


USB cable 

Transmits data to the 
Xbox via an unencrypted 
feed, which makes 
it relatively easy to use 
the Kinect with other 
devices. 


YOURCOMPUTER WILLSEE YOU NOW 

For $150, the Kinect packs some high-powered hardware. Here’s a look at how the smash-hit 
Xbox add-on knows where you are and what you’re doing. — J.T. 


illegal. (Last July, federal regulators deter¬ 
mined that jailbreaking was allowed under 
the Digital Millennium Copyright Act.) When 
a hacker named George Hotz published code 
allowing anyone to run applications or oper¬ 
ating systems on the PlayStation 3, Sony 
responded by pursuing subpoenas against 
Hotz, investigating his PayPal account, and 
collecting the IP address of anyone who vis¬ 
ited his website, before settling in April. 

A few companies, though, have welcomed 
the hackers. When iRobot learned that aca¬ 
demics and hobbyists were rewiring its 
robotic vacuum cleaner, the Roomba, the 
company released a special vacuumless ver¬ 
sion—the iRobot Create—designed explic¬ 
itly to be modded. "It really builds awareness 
of our company,” says Kristen Stubbs, who 
until recently served as iRobot's outreach 


program manager. "When people do cool 
things with our robot and our platform, it's 
great exposure.” 

But until now, no company has made it so 
easy to hack into a product as popular as the 
Kinect, the fastest-selling consumer-tech 
product of all time. The Kinect racked up 
10 million sales in just four months. That 
means 10 million people now have fully 
functioning depth cameras (which mea¬ 
sure the distance between the Kinect and 
objects in front of it) sitting in their living 
rooms. And Microsoft is giving every one 
of them the tools and its blessing to build 
new applications with those cams. "We're 
trying to usher in a new era of comput¬ 
ers, a world of tomorrow,” says Xbox gen¬ 
eral manager of incubation Alex Kipman, 
who adds that the Kinect's gesture-based 


interface is an early example of how we 
will soon interact with all of our comput¬ 
ers and appliances. "It's going to take a lot 
of people—from within Microsoft as well 
as outside it—to enable that to happen.” 


kyle machulis' Berkeley apartment looks 
like a museum of obscure technology. His 
desk is cluttered with rare machines—a 
handheld computer for teens called the 
Cybiko; a 40-button controller created for 
the Xbox game Steel Battalion; a couple of 
haptic gadgets that jiggle and buck when 
touched, creating the illusion of texture—as 
well as an array of sex toys, oscilloscopes, 
and personal data-tracking devices. Machu¬ 
lis has already figured out how to control 
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most of these gadgets, posting source code 
for drivers (which allow programmers to 
connect the devices to other operating sys¬ 
tems or applications) on hacker websites 
like GitHub so that anyone can write soft¬ 
ware for them. "Basically I just pick up new 
hardware, whatever seems interesting at 
the time,” Machulis says. 

In the fall of last year, what seemed inter¬ 
esting to Machulis was the forthcoming 
Kinect. A couple of years earlier, he had 
spent weeks building a rudimentary body¬ 
tracking program; if he held his hand in just 
the right spot, his computer could recognize 
it. The Kinect, with its built-in color and 
depth cameras, promised to make that pro¬ 
cess much easier and more sophisticated. 
On the day the Kinect was released, Machu¬ 
lis rushed to GameStop, eager to be the first 
to post open drivers for the new machine. 

Machulis was not alone. One hour after he 
returned to his apartment, he saw a post¬ 


ing on the website of Adafruit Industries, 
the open source hardware company run by 
hacker impresario Limor Fried. The company 
was offering a $1,000 bounty to whoever 
posted the first open source Kinect drivers 
to GitHub. Would-be modders should imag¬ 
ine being able to use the Kinect with "Mac, 
Linux, Windows, embedded systems, robot¬ 
ics, etc.,” the announcement read. "Let's 
reverse engineer this together,” it encour¬ 
aged, and "make cool stuff!” 

Not everyone was so enthused about the 
project. By 4 pm that same day, in response 
to a question about the so-called Open 
Kinect contest, a Microsoft spokesperson 
told a reporter from CNET that "Microsoft 
does not condone the modification of its 
products,” threatening to "work closely 
with law enforcement and product safety 
groups to keep Kinect tamper-resistant.” 
Adafruit reacted by bumping the bounty to 


$2,000. Four days later, Microsoft released 
another statement, pointing out that the 
company would not support the practice 
of using the Kinect with any device other 
than the Xbox and "strongly encourag[ing] 
customers to use Kinect for Xbox 360 with 
their Xbox 360 to get the best experience 
possible.” "This is silly,” the Adafruit team 
responded in an online comment, "so now 
we've made it $3,000.” 

On November 9, Machulis had almost 
finished his driver. It took a bit longer than 
he expected, largely because capturing the 
data streaming out of the Kinect's USB cable 
required a costly piece of equipment called 
a USB analyzer, which retails for around 
$1,000. Machulis convinced Adafruit to 
purchase the device and publish the results 
online, but that process took the better part 
of a week. Still, mere hours after Adafruit had 
posted the USB analyzer data, Machulis and 
a group of online collaborators had figured 


out howto control the Kinect motors and had 
initialized the camera. The Berkeley mod- 
der went to bed around 1 am, confident that 
nobody else would be working while he slept. 

But Machulis didn't take into account the 
fact that on that very day, the Kinect had 
been released in Europe—where it was still 
morning. By the time Machulis awoke, Hec¬ 
tor Martin, a hacker from near Bilbao, Spain, 
had claimed the prize. Martin, who didn't 
even own an Xbox, had submitted a video 
showing all of the color and depth-camera 
source code displayed on his Acer Aspire. 
The key to Martin's speedy accomplishment 
was Microsoft's decision not to encrypt the 
USB feed—thereby making the data Adafruit 
had extracted readily usable. "It was easier 
than I expected,” Martin says. "Microsoft 
was nice enough to say, 'We aren't going to 
tell you how it works, but we aren't going to 
prevent you from figuring it out.' ” 


That benevolent attitude didn't seem to 
mesh with Microsoft's public statements. In 
the days after Martin's victory, nobody knew 
how the company would respond to this pub¬ 
lic flouting of its stated wishes. "Everyone 
just assumed that we would get sued,” says 
Phil Torrone, Adafruit's creative director. 

But that didn't stop the hackers. Now 
that the drivers were public, every day 
seemed to bring an exciting new innova¬ 
tion. A German company called Evoluce 
built a gesture-based control system for 
Windows. A group of interactive design¬ 
ers conjured a way to use the Kinect to 
turn any surface into a multitouch inter¬ 
face, so a user could control the action on 
a screen by dragging their finger across a 
desk, wall, or book. And two artists based 
in New York designed a digital puppet, a 
giant bird that moved in coordination with 
a user's arm, wrist and hand. The projects 
found an eager audience online, where they 
were posted on popular tech sites 
like Engadget, Boing Boing, and 
TechCrunch. A new site, Kinecthacks 
.com, was created just to keep track 
of the massive output. (As of mid- 
May, 58 pages of videos were posted 
on the site.) Meanwhile, Machulis 
and other programmers continued 
to refine the open drivers, figuring 
out how to adjust the color camera's white 
balance, howto control frames per second, 
and how to make it compatible with Mac 
computers. 

If the hackers were worried about Red¬ 
mond's response, however, those fears 
were allayed on November 19, when Micro¬ 
soft's Alex Kipman appeared on Talk of the 
Nation, NPR's call-in show, to discuss the 
Kinect. About 18 minutes into the program, 
the show's host, Ira Flatow, read a ques¬ 
tion from a listener: "Are you going to talk 
about the guy who hacked the Kinect?” Kip¬ 
man responded that technically, the Kinect 
had not been hacked. Nobody had accessed 
the Xbox's proprietary algorithms or fig¬ 
ured out a way to cheat the system. They 
had merely tapped into the USB connection, 
which Microsoft had left open by design. 

"So no one is going to get into trouble?” 
Flatow asked. 


Microsoft eventually lent its support 
to what cou Id be the biggest open 
source projectthe world haseverseen. 
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"Absolutely not," Kipman said. 

Three months later, Microsoft would go 
even further. On the Microsoft Research site, 
the company announced that it would make 
it easier than ever to modify the Kinect by 
releasing its own software development 
kit. In a matter of weeks, Microsoft's repu¬ 
tation within the hacker community had 
completely flipped. Instead of acting like 
a lumbering, power-mad hegemon, it had 
lent its support to what was shaping up to 
be one of the biggest and most successful 
open source development projects the world 
had ever seen. 

And there was one more surprise to come. 
The same day as that Microsoft Research 
posting, Johnny Chung Lee, the Wii hacker 
who had worked at Microsoft on the Kinect, 
made an announcement of his own. In a 
blog post, he confessed that he was the one 
who had come up with the idea for the Open 
Kinect contest—while he was working for 
Microsoft. After months of fruitlessly trying 


to persuade the company to develop driv¬ 
ers for Windows, he wrote, he approached 
the Adafruit team and asked them to host 
the competition. He put up the prize money 
himself. Lee had left Microsoft for Google 
not long before the software development 
kit was announced, and now that Microsoft 
had committed to opening up the Kinect, he 
felt comfortable going public. "Best $3,000 
I ever spent," Lee wrote. 

Lee's announcement was a final triumph 
for the hacker community, which set about 
congratulating itself for showing Microsoft 
the error of its ways. "Any time Microsoft 
releases something from now on, they'll 
think about this," Adafruit's Torrone pre¬ 
dicts. "I think they got religion." 


sitting in his corner office on the Micro¬ 
soft campus, Craig Mundie doesn't seem 
like he's undergone any recent conversion. 


Mundie, the company's chief research and 
strategy officer, has been at Microsoft for 
19 years. He is wearing his ID on a lanyard 
around his neck, despite the fact that he is 
among the most powerful people at the com¬ 
pany. Mundie can be quite eloquent when 
discussing the potential that the Kinect 
represents, a so-called "natural user inter¬ 
face" that lets people navigate the digital 
world through gestures rather than mouse- 
clicks and keyboards. "We want humans 
to interact with computers much like they 
interact with other people," Mundie says. 
"That's our goal." 

But when the topic turns to the Kinect 
hackers, Mundie's demeanor turns taciturn. 
Did he have any reaction to the Open Kinect 
contest? "No." What are his opinions about 
Adafruit? "Haven't looked at that one." Any 
thoughts about Johnny Chung Lee? "I don't 
know the guy." And those hackers who bent 
the Kinect to their will, seemingly mak¬ 
ing it perform feats for which it was never 
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designed? "They were just going down the 
path we planned/' 

Indeed, Microsoft's reaction to the entire 
Open Kinect kerfuffle seems to be: Nothing 
to see here. According to Mundie and Kip- 
man, the company always expected tinkerers 
to experiment with the Kinect—that's why 


they left the USB feed unencrypted. Micro¬ 
soft always planned to release a software 
development kit, executives say, but simply 
couldn't devote the necessary resources to 
it until after the Kinect had launched. And 
those threatening public statements that 
so exercised the Kinect modders? Simple 


miscommunication—a knee-jerk response 
from an untrained PR representative to a 
question about "hackers." 

Whoever deserves the credit, the rela¬ 
tionship between Microsoft and the Kinect 
hackers has blossomed into an unlikely love 
affair. Microsoft is now openly courting mod¬ 


ders. When the company announced the 
software development kit in February, it 
followed that news with a demonstration of 
the navigational system for the blind devel¬ 
oped by the University of Konstanz team. 
"We can help create together," says Anoop 
Gupta, a distinguished scientist at Micro¬ 


soft Research who helped implement the 
software development kit. "I think we can 
do amazing things." Meanwhile, the hack¬ 
ers are ready to help. "I think it's sad that 
most companies can't see the value of their 
products outside their initial idea," says 
Hector Martin, the Spanish hacker who first 
cracked the Kinect. "There are mil¬ 
lions of people who might have bet¬ 
ter ideas they would never think of." 

If Microsoft has any doubts 
whether it made the right call by 
inviting hackers into its fold, Sony's 
recent experience should serve as an 
object lesson: Less than two weeks 
after Sony announced its settlement 
with George Hotz, hackers launched a full- 
on assault against Sony, breaking into its 
PlayStation Network, its Qriocity media¬ 
streaming service, its Online Entertain¬ 
ment division, and several other properties, 
potentially accessing the login and credit- 
card information of at least 70 million users. 


Those threateni ng statements that so 
exercised the Kinect modders? A 
miscommunication,says Microsoft. 
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Sony's PlayStation Network was down for 
more than three weeks while the company 
scrambled to repair the breach—a delay that 
annoyed customers and did untold damage 
to Sony's reputation. Although the identity 
of the culprits remains a mystery, Sony has 
suggested that the break-in might be a retal¬ 
iatory act from the hacker community for the 
company's dogged pursuit of Hotz. In other 
words, by embracing hackers, Microsoft 
benefitted from their enthusiasm. By pun¬ 
ishing them, Sony became a target of their 
considerable wrath. 

More companies are beginning to adopt 
the Microsoft approach. Motorola recently 
amended its policy of locking down its 
Android phones, announcing that future 
devices will be easier to modify. Sony Erics¬ 
son has a web page devoted to helping 
hackers unlock its phones. In May, Google 
released its Android Open Accessory Devel¬ 


expressions as well as body movements. All 
of this work is expensive and difficult and the 
result of many hours of dedicated labor—the 
kind that probably won't be replicated by a 
loose-knit group of enthusiasts. 

Or at least not today. That's because high- 
end optics, next-generation LCD screens, and 
proto-holodecks cost a lot of money, and fig¬ 
uring out how to build them takes a lot of time 
and close collaboration. But depth cameras 
were once prohibitively expensive, too; the 
Kinect changed that. And as more and more 
technology becomes commoditized—and 
as the web continues to make it easier for 
far-flung individuals to work together as a 
team—hacker communities will grow more 
and more capable. As everyone gains access 
to the same resources, the best ideas will win. 
And millions of hobbyists will usually come up 
with more interesting ideas faster than a few 
thousand professionally employed engineers. 


They’ve built a kind of holodeck, 
where images projected into the real 
world in 3-D respond to touch. 


opment Kit, which gives the operating sys¬ 
tem to tinkerers who want to build their own 
Android-powered devices. (Even Sony's 
PlayStation division has belatedly tried to 
join the effort. On March 2, even as it pur¬ 
sued its case against Hotz, the company 
announced that it would release a software 
development kit for its PlayStation Move 
controller in an attempt to “inspire applica¬ 
tions that we could never have imagined.") 

Still, Microsoft isn't waiting for a bunch 
of hackers to unlock the Kinect's potential. 
The company is investing millions of dollars 
in the traditional in-house model. Teams of 
researchers have built a rough prototype of 
a kind of Kinect-powered holodeck—images, 
projected into the real world in 3-D, that 
respond to touch. Others are combining the 
Kinect's camera with advanced optics to cre¬ 
ate an LCD screen that can beam different 
images to different viewers. And Microsoft 
is already preparing its first major Kinect 
software upgrade, which will capture facial 


That's how Johnny Chung Lee sees things, 
in any case. Lee is sitting on the patio out¬ 
side Charlie's, the famously lavish cafe¬ 
teria of his new employer, Google. It's a 
sunny April afternoon, and Lee is dressed 
in a monkey-head T-shirt from hacker out¬ 
fitter ThinkGeek. Although Lee has become 
something of a hero since publicizing his 
involvement with the Open Kinect contest, 
he is reticent. He isn't interested in rehash¬ 
ing his conversations within Microsoft or 
taking credit for the company's decision 
to release a software development kit. It 
doesn't really matter, he says. “What mat¬ 
ters is having such an interesting new device 
embraced by so many smart people and 
having the fruits of that labor embraced by 
the company that created it." Lee smiles. “I 
think it paints a bright future." Q3 

wired New York editor jason tanz 
(jason_tanz@wired.com) interviewed 
Square CEO Jack Dorsey in issue 19.06. 
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In 2003, 



off ciats in Garden Grove, 
California, a community of 
170,000 people wedged amid 
the suburban sprawl of Orange 
County, set out to confront 
a problem that afflicts most 
every town in America: drivers 
speeding through school zones. 


Local authorities had tried 
many tactics to get people to 
slow down. They replaced old 
speed limit signs with bright 
new ones to remind drivers of 
the 25-mile-an-hour limit dur¬ 
ing school hours. Police began 
ticketing speeding motorists 
during drop-off and pickup 
times. But these efforts had 
only limited success, and 
speeding cars continued to hit 
bicyclists and pedestrians in 
the school zones with depress¬ 
ing regularity. 

So city engineers decided to 
take another approach. In five 
Garden Grove school zones, 
they put up what are known 
as dynamic speed displays, or 
driver feedback signs: a speed 
limit posting coupled with 
a radar sensor attached to a 
huge digital readout announc¬ 
ing “YOUR SPEED" 


The signs were curious in a 
few ways. For one thing, they 
didn't tell drivers anything 
they didn't already know— 
there is, after all, a speedo¬ 
meter in every car. If a motorist 
wanted to know their speed, 
a glance at the dashboard 
would do it. For another thing, 
the signs used radar, which 
decades earlier had appeared 
on American roads as a talis¬ 
man technology, reserved for 
police officers only. Now Gar¬ 
den Grove had scattered radar 
sensors along the side of the 
road like traffic cones. And 
the Your Speed signs came 
with no punitive follow-up- 
no police officer standing by 
ready to write a ticket. This 
defied decades of law-enforce¬ 
ment dogma, which held that 
most people obey speed lim¬ 
its only if they face some clear 
negative consequence for 
exceeding them. 

In other words, officials in 
Garden Grove were betting 
that giving speeders redun¬ 
dant information with no con¬ 
sequence would somehow 
compel them to do something 
few of us are inclined to do: 
slow down. 


The results fascinated and 
delighted the city officials. 

In the vicinity of the schools 
where the dynamic displays 
were installed, drivers slowed 
an average of 14 percent. Not 
only that, at three schools the 
average speed dipped below 
the posted speed limit. Since 
this experiment, Garden Grove 
has installed 10 more driver 
feedback signs. “Frankly, it's 
hard to get people to slow 
down," says Dan Candelaria, 
Garden Grove's traffic engi¬ 
neer. “But these encourage 
people to do the right thing." 
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In the years since the Garden Grove project began, radar tech¬ 
nology has dropped steadily in price and Your Speed signs have 
proliferated on American roadways. Yet despite their ubiquity, the 
signs haven't faded into the landscape like so many other motor¬ 
ist warnings. Instead, they've proven to be consistently effective 
at getting drivers to slow down—reducing speeds, on average, by 
about 10 percent, an effect that lasts for several miles down the 
road. Indeed, traffic engineers and safety experts consider them 
to be more effective at changing driving habits than a cop with a 
radar gun. Despite their redundancy, despite their lack of reper¬ 
cussions, the signs have accomplished what seemed impossible: 
They get us to let up on the gas. 

The signs leverage what's called a feedback loop, a profoundly 
effective tool for changing behavior. The basic premise is simple. 
Provide people with information about their actions in real time 
(or something close to it), then give them an opportunity to change 
those actions, pushing them toward better behaviors. Action, infor¬ 
mation, reaction. It's the operating principle behind a home ther¬ 
mostat, which fires the furnace to maintain a specific temperature, 
or the consumption display in a Toyota Prius, which tends to turn 
drivers into so-called hypermilers trying to wring every last mile 
from the gas tank. But the simplicity of feedback loops is deceptive. 
They are in fact powerful tools that can help people change bad 
behavior patterns, even those that seem intractable. Just as impor¬ 
tant, they can be used to encourage good habits, turning progress 
itself into a reward. In other words, feedback loops change human 
behavior. And thanks to an explosion of new technology, the oppor¬ 
tunity to put them into action in nearly every part of our lives is 
quickly becoming a reality. 


A feedback loop involves four dis¬ 
tinct stages. First comes the data: 
A behavior must be measured, 
captured, and stored. This is the 
evidence stage. Second, the infor¬ 
mation must be relayed to the indi¬ 
vidual, not in the raw-data form in 
which it was captured but in a con¬ 
text that makes it emotionally reso¬ 
nant. This is the relevance stage. 
But even compelling information is useless if we don't know what 
to make of it, so we need a third stage: consequence. The infor¬ 
mation must illuminate one or more paths ahead. And finally, the 
fourth stage: action. There must be a clear moment when the indi¬ 
vidual can recalibrate a behavior, make a choice, and act. Then that 
action is measured, and the feedback loop can run once more, every 
action stimulating new behaviors that inch us closer to our goals. 

This basic framework has been shaped and refined by thinkers 
and researchers for ages. In the 18th century, engineers developed 
regulators and governors to modulate steam engines and other 
mechanical systems, an early application of feedback loops that 
later became codified into control theory, the engineering discipline 
behind everything from aerospace to robotics. The mathematician 
Norbert Wiener expanded on this work in the 1940s, devising the 
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field of cybernetics, which analyzed how feedback loops operate 
in machinery and electronics and explored how those principles 
might be broadened to human systems. 

The potential of the feedback loop to affect behavior was explored 
in the 1960s, most notably in the work of Albert Bandura, a Stan¬ 
ford University psychologist and pioneer in the study of behavior 
change and motivation. Drawing on several education experiments 
involving children, Bandura observed that giving individuals a 
clear goal and a means to evaluate their progress toward that goal 
greatly increased the likelihood that they would achieve it. He later 
expanded this notion into the concept of self-efficacy, which holds 
that the more we believe we can meet a goal, the more likely we will 
do so. In the 40 years since Bandura's early work, feedback loops 
have been thoroughly researched and validated in psychology, epi¬ 
demiology, military strategy, environmental studies, engineering, 
and economics. (In typical academic fashion, each discipline tends 
to reinvent the methodology and rephrase the terminology, but the 
basic framework remains the same.) Feedback loops are a common 
tool in athletic training plans, executive coaching strategies, and a 
multitude of other self-improvement programs (though some are 
more true to the science than others). 



Feedback loops 
are powerfultoolsthat 
can help people 
change bad behavior. 

Just as important, 
they can encourage 
good habits, 
turning progress 
itself into a reward. 
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First comes the 
data—quantifying 
a behavior and 
presenting that data 
back to the individual 


so they know 
where they stand. 
After all, you can’t 
change what you 
don’t measure. 


The individual has 
to engage with all 
of the above and 
act—thus closing 
the loop and allowing 
that new action to be 
measured. 


must have a sense of 
what to do with the 
information and any 
opportunities they 
will have to acton it. 


Data is just digits unless 
it hits home. Through 
information design, social 
context, or some other 
proxy for meaning, the right 
incentive will transform 
rational information into an 
emotional imperative. 


Even compelling 
information is use¬ 
less unless it ties 
into some larger goal 
or purpose. People 


Despite the volume of research and a proven capacity to affect result, feedback loops are niche tools, for the most part, rewarding 


human behavior, we don't often use feedback loops in everyday 
life. Blame this on two factors: Until now, the necessary catalyst 
—personalized data—has been an expensive commodity. Health 
spas, athletic training centers, and self-improvement workshops 
all traffic in fastidiously culled data at premium rates. Outside of 
those rare realms, the cornerstone information has been just too 
expensive to come by. As a technologist might put it, personalized 
data hasn't really scaled. 

Second, collecting data on the cheap is cumbersome. Although the 
basic idea of self-tracking has been available to anyone willing to put 
in the effort, few people stick with the routine of toting around a note¬ 
book, writing down every Hostess cupcake they consume or every 
flight of stairs they climb. It's just too much bother. The technologist 
would say that capturing that data involves too much friction. As a 


for those with the money, willpower, or geeky inclination to obses¬ 
sively track their own behavior, but impractical for the rest of us. 

That's quickly changing because of one essential technology: 
sensors. Adding sensors to the feedback equation helps solve prob¬ 
lems of friction and scale. They automate the capture of behavioral 
data, digitizing it so it can be readily crunched and transformed as 
necessary. And they allow passive measurement, eliminating the 
need for tedious active monitoring. 

In the past two or three years, the plunging price of sensors has 
begun to foster a feedback-loop revolution. Just as Your Speed signs 
have been adopted worldwide because the cost of radar technology 
keeps dropping, other feedback loops are popping up everywhere 
because sensors keep getting cheaper and better at monitoring behav¬ 
ior and capturing data in all sorts of environments. These new, less 























expensive devices include accelerometers (which measure motion), 
GPS sensors (which track location), and inductance sensors (which 
measure electric current). Accelerometers have dropped to less than 
$1 each—down from as much as $20 a decade ago—which means 
they can now be built into tennis shoes, MP3 players, and even tooth¬ 
brushes. Radio-frequency ID chips are being added to prescription 
pill bottles, student ID cards, and casino chips. And inductance sen¬ 
sors that were once deployed only in heavy industry are now cheap 
and tiny enough to be connected to residential breaker boxes, letting 
consumers track their home's entire energy diet. 

Of course, technology has been tracking what people do for years. 
Call-center agents have been monitored closely since the 1990s, and 
the nation's tractor-trailer fleets have long been equipped with GPS 
and other location sensors—not just to allow drivers to follow their 
routes but so that companies can track their cargo and the drivers. 
But those are top-down, Big Brother techniques. The true power 
of feedback loops is not to control people but to give them control. 
It's like the difference between a speed trap and a speed feedback 
sign—one is a game of gotcha, the other is a gentle reminder of the 
rules of the road. The ideal feedback loop gives us an emotional con¬ 
nection to a rational goal. 

And today, their promise couldn't be greater. The intransigence 
of human behavior has emerged as the root of most of the world's 
biggest challenges. Witness the rise in obesity, the persistence 
of smoking, the soaring number of people who have one or more 
chronic diseases. Consider our problems with carbon emissions, 
where managing personal energy consumption could be the dif¬ 
ference between a climate under control and one beyond help. And 
feedback loops aren't just about solving problems. They could 
create opportunities. Feedback loops can improve how compa¬ 
nies motivate and empower their employees, allowing workers 
to monitor their own productivity and set their own schedules. 
They could lead to lower consumption of precious resources and 
more productive use of what we do consume. They could allow 
people to set and achieve better-defined, more ambitious goals 
and curb destructive behaviors, replacing them with positive 
actions. Used in organizations or communities, they can help 
groups work together to take on more daunting challenges. In 
short, the feedback loop is an age-old strategy revitalized by state- 
of-the-art technology. As such, it is perhaps the most promis¬ 
ing tool for behavioral change to have come along in decades. 

I n 2006, Shwetak Patel, then a graduate student in com¬ 
puter science at Georgia Tech, was working on a problem: 
How could technology help provide remote care for the 
elderly? The obvious approach would be to install cameras 
and motion detectors throughout a home, so that observers 
could see when somebody fell or became sick. Patel found 
those methods unsophisticated and impractical. “Install¬ 
ing cameras or motion sensors everywhere is unreason¬ 
ably expensive," he says. “It might work in theory, but it 
just won't happen in practice. So I wondered what would 
give us the same information and be reasonably priced and easy to 
deploy. I found those really interesting constraints." 

The answer, Patel realized, is that every home emits something 
called voltage noise. Think of it as a steady hum in the electrical 
wires that varies depending on what systems are drawing power. 


A FEEDBACK 
LOOP FOR 
EVERY GOAL 


Rypple 


WORK BETTER Rypple’s online platform helps 
workers give and receive feedback. Picture it 
as Facebook for the office: Users can set up private 
projects, post comments, make their goals public, 
and even assign badges to one another’s profiles. Super¬ 
visors can use it to track the progress of their employees, 
and there’s a tool for coaching workers and managers. 



Zeo 


SLEEP BETTER Zeo’s headband measures the 
brainwaves that are correlated with sleep quality, 
and a bedside monitor presents users with a score 
in the morning. The display also shows the amount 
of time spent in various sleep cycles and how long it 
took you to fall asleep. If you’re sleeping poorly, Zeo’s online 
tools will ask you questions—Do your kids sleep in your 
bed? Do you have pets? Do you exercise?—then offer up 
strategies for better sleep. 



Belkin Conserve Insight 


CONSERVE BETTER Belkin makes a simple plug-in^^^^ 
device that measures the power consumed by _ i i 

any appliance. It then translates that into cash ;3 • 

burned and carbon emitted.The idea is to help 
consumers budget their energy use by showing them 
how much their electronics cost. 


GreenRoad 


DRIVE BETTER GreenRoad’s in-vehicle 
display uses GPS and accelerometers 
to let drivers spot and correct risky or fuel- 
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inefficient driving habits in real time. Red, yellow, and green 
lights on the dash warn drivers when they’re making too 
many dangerous moves—like accelerating into turns or 
stopping suddenly. (The data is also posted online so super¬ 
visors can review employees’ driving and see if certain routes 
or shifts are more hazardous for their drivers.) 


GreenGoose 


LIVE BETTER GreenGoose uses wireless 
sensors and simple game mechanics to encourage 
behaviors like brushing your teeth, riding your bike, and 
walking your dog. Users get points as rewards for their 
everyday actions and bonus points for consistency. 
Starting this fall, people will be able to use those points 
in simple online games. 














If there were some way to disaggregate this noise, it might be pos¬ 
sible to deliver much the same information as cameras and motion 
sensors. Lights going on and off, for instance, would mean that 
someone had moved from room to room. If a blender were left 
on, that might signal that someone had fallen—or had forgotten 
about the blender, perhaps indicating dementia. If we could hear 
electricity usage, Patel thought, we could know what was happen¬ 
ing inside the house. 

A nifty idea, but how to make it happen? The problem wasn't 
measuring the voltage noise; that's easily tracked with a few sen¬ 
sors. The challenge was translating the cacophony of electromag¬ 
netic interference into the symphony of signals given off by specific 
appliances and devices and lights. Finding that pattern amid the 
noise became the focus of Patel's PhD work, and in a few years he 
had both his degree and his answer: a stack of algorithms that could 
discern a blender from a light switch from a television set and so 
on. All this data could be captured not by sensors in every electrical 
outlet throughout the house but through a single device plugged 
into a single outlet. 

This, Patel soon realized, went way beyond elder care. His approach 
could inform ordinary consumers, in real time, about where the 
energy they paid for every month was going. “We kind of stumbled 
across this stuff," Patel says. “But we realized that, combined with 
data on the house's overall draw on power"—which can be measured 
through a second sensor easily installed at the circuit box—“we 
were getting really great information about resource consumption 
in the home. And that could be more than interesting information. 
It could encourage behavior change." 

By 2008, Patel had started a new job in the computer science 
and engineering departments at the University of Washington, 
and his idea had been turned into the startup Zensi. At Wash¬ 
ington, he focused on devising similar techniques to monitor 
home consumption of water and gas. The solutions were even 
more elegant, perhaps, than the one for monitoring electricity. 
A transducer affixed to an outdoor spigot can detect changes in 
water pressure that correspond to the resident's water usage. 
That data can then be disaggregated to distinguish a leaky toi¬ 
let from an over-indulgent bather. And a microphone sensor on 
a gas meter listens to changes in the regulator to determine how 
much gas is consumed. 

Last year, consumer electronics company Belkin acquired Zensi 
and made energy conservation a centerpiece of its corporate strat¬ 
egy, with feedback loops as the guiding principle. Belkin has begun 
modestly, with a device called the Conserve Insight. It's an outlet 
adapter that gives consumers a close read of the power used by 
one select appliance: Plug it into a wall socket and then plug an 
appliance or gadget into it and a small display shows how much 
energy the device is consuming, in both watts and dollars. It's a 
window onto how energy is actually used, but it's only a proof- 
of-concept prototype of the more ambitious product, based on 
Patel's PhD work, that Belkin will begin beta-testing in Chicago 
later this year with an eye toward commercial release in 2013. The 
company calls it Zorro. 

At first glance, the Zorro is just another so-called smart meter, 
not that different from the boxes that many power companies have 
been installing in consumers' homes, with a vague promise that the 
meters will educate citizens and provide better data to the util¬ 


ity. To the surprise of the utility companies, though, these smart 
meters have been greeted with hostility in some communities. A 
small but vocal number of customers object to being monitored, 
while others worry that the radiation from RFID transmitters is 
unhealthy (though this has been measured at infinitesimal levels). 

Politics aside, in pure feedback terms smart meters fail on at 
least two levels. For one, the information goes to the utility first, 
rather than directly to the consumer. For another, most smart 
meters aren't very smart; they typically measure overall house¬ 
hold consumption, not how much power is being consumed by 
which specific device or appliance. In other words, they are a bro¬ 
ken feedback loop. 

Belkin's device avoids these pitfalls by giving the data directly to 
consumers and delivering it promptly and continuously. “Real-time 
feedback is key to conservation," says Kevin Ashton, Zensi's former 
CEO who took over Belkin's Conserve division after the acquisition. 
“There's a visceral impact when you see for yourself how much your 
toaster is costing you." 

The Zorro is just the first of several Belkin products that Ashton 
believes will put feedback loops into effect throughout the home. 
Ashton worked on RFID chips at MIT in the late 1990s and lays 
claim to coining the phrase “Internet of Things," meaning a world 
of interconnected, sensor-laden devices and objects. He predicts 
that home sensors will one day inform choices in all aspects of our 
lives. “We're consuming so many things without thinking about 
them—energy, plastic, paper, calories. I can envision a ubiquitous 
sensor network, a platform for real-time feedback that will enhance 
the comfort, security, and control of our lives." 

As a starting point for a consumer products company, that's 
not half bad. 

I f there is one problem in medicine that confounds doc¬ 
tors, insurers, and pharmaceutical companies alike, it's 
noncompliance, the unfriendly term for patients who 
don't follow doctors' orders. Most vexing are those who 
don't take their medications as prescribed—which, it 
turns out, is pretty much most of us. Studies have shown 
that about half of patients who are prescribed medication 
take their pills as directed. For drugs like statins, which 
must be used for years, the rate is even worse, dropping 
to around 30 percent after a year. (Since the effect of these 
drugs can be invisible, the thinking goes, patients don't detect any 
benefit.) Research has found that noncompliance adds $100 billion 
annually to US health care costs and leads to 125,000 unnecessary 
deaths from cardiovascular diseases alone every year. And it can 
be blamed almost entirely on human foibles—people failing to do 
what they know they should. 

David Rose is a perfect example of this. He has a family history of 
heart disease. Now 44, he began taking medication for high blood 
pressure a few years ago, making him not so different from the 
nearly one-third of Americans with hypertension. Where Rose is 
exceptional is in his capacity to do something about noncompliance. 
He has a knack for inventing beautiful, engaging, alluring objects 
that get people to do things like take their pills. 

A decade ago, Rose, whose stylish glasses and soft-spoken 
manner bring to mind a college music teacher, started a com¬ 
pany called Ambient Devices. His | continued on page 162 
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You’re not stupid, but you can befooled. For millennia, the best salespeople have known 
howto exploit the vulnerabilities of the human mind. In the burgeoning field of behavioral 
economics, we’ve begun to give precise names to the mental weaknesses that make us 
all susceptible to a well-crafted pitch. Drawing on the insights of psychology, behavioral 
economists have explained why we buy more stuff at $0.99 than at $1.00 (the “left-digit 
effect”), why we commit to gym memberships we’ll never use (“optimism bias”), and why 



To get this 
free shipping 
option, we 
need to spend 
at least $25— 
which means 
we’ll often add 
an item. 


How Amazon presses our Buy buttons. 


Choose your shipping options 


.Shipping Details ( L*arr. 



amazon.com 


Choose a shipping preference: 

my items into as few shipments as possible, 
it my items faster. Ship them as they become available. 

Choose a|shipping speed: 

O FREE Super Saver Shipping (5-8 business days) 

O Standard Shipping (3-5 business days) 

© FREE Two-Day Shipping with a free trial of AmaxoaPr/me~' —get it Friday, May 20 (Loam more ) 
O Two-Day Shipping —get it Friday, May 20 



If we pay $79 
a year, we get 
free two-day 
shipping on 
most items— 
which makes 
us buy more, 
too. 


ELIMINATING small frictions can radically alter one's deci¬ 
sions. An elegant demonstration of this comes from research 
by Eric Johnson and Dan Goldstein, who asked people whether 
they wanted to opt out of organ donation (i.e., starting with 
the choice preset at “donate”) instead of asking whether they 
wanted to donate (presetting at “don't donate”). That switch 
caused the pro-donation response to rise from around 40 per¬ 
cent to more than 80 percent. This is the power of defaults : We 
have a marked tendency to take the path of least resistance. 

For many of us, Amazon.com functions as a default because it 
has all our credit cards and addresses on file. If we asked people 
how much they would pay to save the time needed to retype 
that information on another site, they'd most likely say, “Not 
much.” Most of us don't value our time so highly. But during the 
few seconds in which we make our buying decisions, when we 
are not thinking very deeply, the barrier to entering that data 
seems too forbidding and we default to Amazon. 


Amazon also created two smart solutions to the problem of 
shipping cost, which has always been one of the biggest psycho¬ 
logical hurdles to buying online. The first is Super Saver Ship¬ 
ping, which sets a $25 threshold to qualify for free shipping. 
This turns a lot of one-item purchases into two-item sprees, as 
people add an extra book or CD just to avoid shipping costs. 

The more interesting mechanism is Amazon Prime, the option 
I have been using for years. For an up-front fee of $79 a year, I get 
free two-day shipping on almost everything I order. I suspect 
that Amazon Prime causes shoppers to buy considerably more, 
and for three reasons. First, knowing that one store has free 
shipping makes us less likely to search for another place to buy. 
Second, once on Amazon, the cost of shipping is no longer a psy¬ 
chological barrier, so impulse shopping is less inhibited. Third, 
because we've essentially paid shipping in advance, it becomes 
a sunk cost—so to make it a good deal, we try to amortize our 
investment by making more purchases on the site. 



















we don’t return things we buy as often as we should (“post-purchase rationalization”).The 
giants of the web, from Amazon to Zynga, use similartricks to keep us comingto their sites, 
playing their games, and buying their goods. /////////////////////////#^^^^ 

If! fclCt, thats how thoy b6Cam6 giants in thG DAN ariely (@danariely) is a professor ofpsychology and 
first plaCG. HgTGS howthsy gams US and how, behavioral economics at Duke University. He is the author of 
in SOITIG CaSGS, WG wind up gaming OUfSGlVGS. Predictably Irrational and The Upside of Irrationality. 


Netflix built a biUion-doLLar business 
on one simple principle: People hate 
late fees. With traditional video stores, 
customers always had to choose 
between racking up extra charges and returning an over¬ 
due movie without watching it. Besides eliminating the late 
fee, Netflix offered an exhaustive selection of films from 
which each user could assemble a personal “queue.”This 
seemed to create an intelligent system that matches users 
with the movies they want to see. What wasn’t to like? 




In practice, though, Netflix users 
ended up watching fewer DVDs than 
they might have expected. (This is fine 
with Netflix; it saves on postage and 
boosts profits.) Why? One reason is 
that Netflix was forcing us to choose 
based on what we thought we wanted 
to see in the future—and we’re bad 
at predicting our preferences. 

There’s a beautiful paper by Daniel 
Read and two coauthors showing the 
gap between what people want to do in 
principle and what they want to do right 
now. They asked subjects to choose 
several films from a list containing a 
mix of highbrow titles (e.g., Schindler’s 
List) and lowbrow titles (e.g., My Cousin 
Vinny). When asked which film they 
wanted to watch a few days later, most 
picked a highbrow one. But when asked 
which they wanted to watch right now, 
most went lowbrow. In principle, we 
want to be the kind of people who watch 
serious movies, maybe even French 
ones—just not tonight! And so our 
queue becomes aspirational, filled with 
titles that are more ambitious than the 
ones we really want to watch. 

Now that Netflix offers streaming, 
I’ve dropped the DVDs altogether. With 
streaming, we no longer get stuck with 
movies we only want to watch in theory. 
Instead, we feel like we’re paying for the 
right to watch any movie at any time— 
even if we don’t wind up watching many. 


illustrations by Peter Grundy 
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To my mind, what’s most revolution¬ 
ary about social buying sites like 
Groupon isn’t the hefty discounts 
they’re able to offer. It’s the fact that 
they’ve taken the embarrassment out of coupon shopping 
for their target demographic. Survey Groupon’s customers 
about their views on clipping coupons from the newspaper 
and I suspect most of them would look down on it. 

In fact, the stigma of coupon use is trast, the social acceptability is baked towel reuse among hotel guests. In one 

real and broad-based. A recent paper in into the premise—into the name, even. experiment, two different signs were 

the Journal of Consumer Research found The perception of crowd behavior can tested in rooms. The first was simply 

that shoppers would describe people be a powerful motivator when it comes an ecological appeal saying that towel 

standing near coupon users, not to to modifying people’s behavior. UCLA’s reuse is good for the environment; 35 

mention the coupon users themselves, Noah Goldstein headed up a study a percent of guests complied. The second 

as cheap or poor. With Groupon, by con- few years back on how to encourage sign added a social cue: “Almost 75 




Once 
we’ve put 
so much 
time into 
making 
our farm, 
we’re sad 
to lose it. 


How Zynga keeps us on the farm. 
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FarmVille I* now on the iPhone! Get the FREE app here. 
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^.'Mark is currently away and raccoons are ransackiny his 
farm! Would you help scare them away? 

'Mark 


I 



Return To Came / 

You can have a lot more fun by visiting and helping your Neighbors. Ask your friends to 1x7 
Neighbors below: jL 


Jamin Brophy-Warren 

Level: l Achievements earned: 7? Neighbors: 77 




Play SLOTS on ratebook! 

I Play on r ace book 
' today! 


Our sense 
of reciproc¬ 
ity drives us 
to help out 
- our friends, 
especially 
if they’ve 
helped us. 
That means 
more time on 
FarmVille. 


























A couple of years ago, I coauthored a paper about the way 
we value goods. My colleagues and I asked participants to make 
origami animals. Then we had them bid on their own creations, 
as well as on origami made by others, much of it clearly of higher 
quality than what the subjects could make. What we found was 
that participants placed an irrationally high value on their own 
creations—and that value was proportional to how long they 
had worked on it. We dubbed this the Ikea effect, in honor of how 
your rickety Swedish bookshelf seems perfect after you've put 
hours of frustrating labor into assembling it. 

This is the most basic explanation for the appeal of Zynga's 
FarmVille and other social games. Once people take all the little 
steps to build a farm, they become invested in it—and thereby 
value it more highly. The more complex and difficult and time- 
consuming a process is, the more we fall in love with our 
creation and the more we become interested in the game. 


The social element adds another kind of compulsion. A lot of 
the action in these games is about reciprocity: People give you 
useful things and you're expected to respond in kind. Econo¬ 
mists have learned that reciprocity is an extremely powerful 
motivator. Ernst Fehr, in particular, has done groundbreaking 
work on what is called the trust game. In this game, one player 
is asked to choose between pocketing $10 or giving $40 to a sec¬ 
ond player—with the understanding that if he chooses the lat¬ 
ter, the second player will get to choose between keeping all the 
money or splitting it 50-50 with the first one. 

In rational terms, the second player should choose to keep it 
all—and knowing this, the first player should keep the $10. But 
when real people play, they're far more trusting and reciprocat¬ 
ing than rationality would predict. When someone does us good, 
we want to return the favor, and in FarmVille that translates 
into spending more and more time playing the game. 
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I’M NOT EXACTLY PART of the Facebook 
generation, but I do have an account. 
More important, I teach 800 college stu¬ 
dents, almost all of whom use the site 
obsessively—often during class. A few 
have told me that before exam week, 
they log into Facebook, hand their com¬ 
puter to a friend, and ask the friend to 
change the password—and to keep the 
new one a secret from them until after 
exams. Watching the evolution of Face- 
book as a business, it seems clear that 
the company actively develops features 
that challenge our limited ability for 
self-control, since that is what will get 
us to come back again and again. 

Much of Facebook's genius revolves 
around the Wall: a public space that we 
curate but that other people can add to. 
Within the universe of the site, where 
everyone is a “friend,” you feel a special 
compulsion to respond to Wall posts—to 
comment on others' posts to yours and 
to reciprocate by writing on theirs. 

We want our Walls to reflect ourselves. 
It's analogous to the way we curate our 
belongings, which itself is a window into 
our personalities. (The psychologist Sam 
Gosling has shown you can learn more 
about people from their possessions than 
from spending time with them. Walls are 
basically the same—a storefront window 
to the self.) Users want to display a self 









How Facebook pins 


... so when people post on our Wall, 
we want to respond right away. 


that is somewhere between their real self and how they would like to be perceived, which 
creates a substantial motivation for constant monitoring and upkeep of the Wall. 

But perhaps Facebook's most addictive feature is that it allows us to enhance our 
status in ways that are relatively cheap. When Facebook started its now-defunct Gifts 
service, people asked why anyone would spend a dollar to send a virtual gift to a friend. 
But in the first 10 months of the program, more than 24 million gifts were sent. Why? 
Because we get tremendous social capital from being seen both as generous and as 
someone whom other people buy gifts for. In terms of status per dollar, it was a bargain. 


Our Wall is where we 
curate our identity... 


How We’re Gaming Ourselves 


For some of the online world’s compulsions, we have only our¬ 
selves to blame. Think about email: In the past few years, we’ve 
arrived at an equilibrium point where everyone expects everyone 
else to be on email all the time. For most people, this isn’t a 
good thing. One of my friends, the business analytics expert Ken 
Rona, has shown that charging a nominal amount (5 cents per 
message) for email caused people to think more carefully about 
what they were writing and ultimately increased productivity 
in a significant way. But as with any other social norm, it’s now 
hard for individuals to opt out. A while ago, I tried to read email 
only in the evenings, but pretty soon I found myself showing up 
for meetings that had been canceled 15 minutes beforehand. 



How did we get to this point? Most of the emails we receive 
are useless to us, but paradoxically, that fact may be partly to 
blame for our feeling compelled to read them. In animal experi¬ 
ments, famed psychologist B. F. Skinner and his colleague C. B. 
Ferster showed that random reinforcement is far better than 
regular reinforcement in modifying behavior. If a pigeon gets 
food every 100th time it presses a button, it will usually keep 
pressing. But if the reward comes randomly—sometimes after 
50 presses and sometimes after 150—the pigeon will press 
with much more vigor, even after the rewards are removed 
entirely. Email does something similar. From time to time we get 
a very important message, so when we see new mail waiting, 























Apple 


If you’re an Apple customer, you might 
have noticed something about your 
iTunes and App Store purchases:There’s 
often a lag of hours, even days, before 
you get your receipts via email. This is probably because 
Apple is trying to batch-process your credit card transac¬ 
tions to reduce its interchange fees. But there’s a fringe 
benefit for the company:The delay reduces what econo¬ 
mists call the pain of paying. 


Imagine I own a restaurant, and I calculate 
that a $20 entree contains 20 bites—a buck a 
bite. But I offer you a deal: I’ll charge you 50 cents 
a bite, and you don’t have to pay for what you 
don’t eat; I’ll just watch and count as you chew. 
It’s a good deal, but how much fun will the meal 
be? Most of us would rather pay under the normal 
pricing structure, because when payment and 
consumption take place in the same time frame, 
we enjoy the experience much less. App Store 
purchases are like paying by the bite. But the 
mechanism of the transaction, where the money 
flows automatically from your credit card and you 
don’t get a receipt until later, decouples payment 
from consumption and reduces the pain of paying. 

While the delay in charging is good for Apple, 
the company made a mistake on pricing: It let 
the apps sell too cheap! There’s an economic 
phenomenon called anchoring, in which the 
amount that shoppers are willing to pay is con¬ 
strained, or anchored, by the first price pre¬ 
sented to them. Once a price point is set, it’s 
hard to dislodge the anchor. Many apps take a 
lot of work to design, but on the App Store, the 
expectation now is that they can’t cost more 
than $4.99—and that most should cost $0.99. 

How could Apple have avoided this? For start¬ 
ers, it shouldn’t have allowed any apps to be 
free. Even a minimum price of 10 cents would 
have been better. The pull of free is just too 
strong—dragging down what people will pay 
for everything else. 



we are compelled to read it in the hope it might be something 
wonderful, even though it usually winds up being unimportant. 

We also let ourselves be gamed every day by one of the old¬ 
est technologies of all: the calendar. Because it displays our 
nonscheduled time as empty space, our calendar apps encour¬ 
age us to pack our days with events. Think how differently we’d 
interact with our calendars if the default was for time slots not 
to be empty—if, instead, they were prepopulated with tasks 
like thinking, writing, and planning. We’d be far less likely to 
neglect the opportunity costs: Every time we accept an obliga¬ 
tion, it would be clear that we are giving something up. 

. Another calendar problem is related to what behavioral 


economists Gal Zauberman and John Lynch call “resource 
slack.” Their research has shown that when people estimate 
future time and money, we are overly optimistic about how 
much flexibility (slack) we’ll have. But we’re even more unreal¬ 
istic about time than money. Lynch, who was my dissertation 
adviser, used to give me this advice: When someone asks you to 
do something in a year, ask yourself whether you’d accept if it 
were happening in the next two weeks. Based on our calendar, 
it looks as if we will have nothing do a year from now. In reality, 
though, our typical week next year will look a lot like this week. 

But until my calendar starts to simulate that, I’ll likely keep 
surrendering my days to stuff I never should have scheduled. 
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A flight data recorder at the L-3 Aviation Recorders testing facility. 










THE OCEAN 


CRUCIAL DATA 















THE BLACK BOXES H 

WERE SITTING^^^^H 
ON THE OCEAN FLOOR 

IN W H A T 

WOULD HAVE BEEN I 


PLAIN SIGHT, 


IF THERE 


WERE 


ANY LIGHT 


DEPTH OF 




They were guarded by silent corpses, the 
passengers and crew of an Airbus A330 that 
plummeted to the bottom of the Atlantic in 
June 2009. For nearly two years, the boxes— 
not black, actually, but bright orange—had 
lain amid some of the most rugged under¬ 
sea terrain in the world, 11,500-foot moun¬ 
tains rising from the ocean floor, covered 
with landslides and steep scarps. Until the 
days in May when an advanced robotic sub¬ 
mersible, the Remora 6000, brought the two 
black boxes from Air France flight 447 to the 
surface, they were among the world's most 
sought-after artifacts, the keys to under¬ 
standing why a state-of-the-art widebody 


jet fell out of the sky on a routine flight from 
Rio de Janeiro to Paris, killing all 228 aboard. 
Since no one knew the exact coordinates 
of the crash, the searchers had to extrapo¬ 
late their grid from the plane's last known 
location. It took a team led by the king of 
undersea searchers, Dave Gallo of the Woods 
Hole Oceanographic Institution, to find the 
wreckage; Phoenix International, a deep¬ 
water recovery company, finally brought 
the recorders home. Why did it take so long? 
“You can find a needle in a haystack," Gallo 
says, “but you have to find the haystack first." 

French accident investigators removed the 
memory cards, carefully dried them, plugged 


in the right cables, and soon announced that 
the boxes had preserved nearly all the data 
they had captured—two hours of audio 
recorded from the cockpit and a complete 
record of thousands of measurements taken 
between takeoff and the moment the Airbus 
crashed. It was regarded, rightly, as a tech¬ 
nological triumph. Although voice and data 
recorders are built to withstand the most 
extreme conditions of shock, fire, and pres¬ 
sure—they get fired from an air cannon as 
part of the testing regimen—they are not 
designed to preserve data for so long at such 
depths. The black boxes, built by Honeywell, 
had greatly exceeded their specifications. 

But this elaborate and expensive undersea 
search could have been avoided; the tech¬ 
nology has long existed that could make the 
recorders obsolete. As the BEA, the French 
agency that investigates air accidents, strug¬ 
gled to explain the crash in two inconclu¬ 
sive interim reports in 2009, the question 
was already being asked: If real-time stock 
quotes can be transmitted to anyone with 
a smartphone, why does the vital work of 
investigating an airplane crash still depend 
on reading physical memory chips that must 
be rescued from the wreckage? 
////////////////////////^^^^ 
jerry adler (jadler9999@gmail.com) 
wrote about a communications satellite 
launch in issue 19.01. 
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THE TRAGEDY of Air France 447 might 
have been on the minds of executives from 
Bombardier, the Canadian aircraft manu¬ 
facturer, when they announced in 2010 that 
their new CSeries narrow-body jets, sched¬ 
uled to come to market in 2013, would be 
the first commercial airliners built with the 
capability to transmit telemetry data instead 
of merely recording it. The idea—to stream 
black box data in real time, either directly to 
a ground station or by satellite relay—isn't 
new, even though there remains no consen¬ 
sus on whether to call it an uplink, which is 
conceptually accurate, or a downlink, which 
expresses the physical relationship of an 
airplane to the ground. 

Bombardier is advertising the innova¬ 
tion not as a way to improve crash investi¬ 
gation-survivability of data after a crash 
isn't something airplane manufacturers like 
to boast about—but as a way to give airlines 
a central database for routine information 
on airplane operations and mechanical per¬ 
formance. At a minimum, the data could be 
stored securely as a backup to black boxes 
in the event of an accident. One company, 


THE BOXES ARE 

SET ON FIRE, SHOT OUT 

OF A CANNON, 

SQUEEZED IN A HYDRAULIC 
VISE, AND SUBJECTED 
TO WATER PRESSURE AT 
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Calgary-based FLYHT AeroMechanical Ser¬ 
vices, already provides this service as an 
aftermarket retrofit; so far, smaller carriers 
and charters have been the main customers. 

But until the Air France crash, streaming 
data was mostly considered a solution in 
search of a problem. Black boxes were almost 
always found: The last US or European acci¬ 
dent from which onboard data recorders 
were not recovered was the World Trade 


Center attacks, in which both planes were 
essentially vaporized. When planes crash 
into the ocean, locator beacons on the black 
boxes send out an ultrasonic ping designed 
to be heard through the water at distances 
of up to several miles. “Approach and land¬ 
ing accidents are half the crashes in a given 
year," says Bill Voss, president and CEO of 
the Flight Safety Foundation, “and then you 
just walk over and pick it up." Even in the 
more difficult cases, black boxes usually sur¬ 
vive. Data was retrieved from the recorders 
aboard the hijacked United Airlines flight 
93, which nosed into a Pennsylvania field 
on 9/11 at an estimated speed of over 550 
miles an hour, gouging a crater 8 feet deep. 

Invented in the 1950s after a spate of acci¬ 
dents involving the de Havilland Comet, the 
first commercial jet, flight data recorders 
have become standard equipment on all but 
the smallest aircraft. The earliest models 
recorded data with a moving stylus on a roll 
of foil; as recently as 1994, when USAir flight 


THE PRESENT: ONBOARD RECORDERS 


Today, ruggedized electronics capture and record what happens during a flight—data that later gets downloaded or erased. 


This circuit board 
is the first stop in the 
box for data—up 
to 3,000 parameters 
—collected by 
sensors throughout 
the fuselage. 


Thermally insulated 
solid-state flash drives store 
up to several gigabytes 
of data. 



The casing, made of stainless 
steel and/or titanium, 
can withstand impacts at 
up to 3,400 g’s. 


The distress signal 
self-activates after an accident, 
sending out an ultrasonic 
pulse every second 
for 30 days. The ping can be 
detected through 
14,000 feet of water. 


illustration by Brown Bird Design 













































427 rolled over and crashed on approach to 
Pittsburgh, the flight data recorder on the 
Boeing 737 measured only 13 parameters, 
such as altitude, airspeed, heading, pitch and 
roll, and whether the pilots were pulling or 
pushing on the control column. It did not, for 
instance, record the position of the rudder or 
of the rudder pedals in the cockpit—infor¬ 
mation that turned out to be crucial in the 
investigation, which took five years before 
probable cause was ascribed to a malfunc¬ 
tion in the rudder's hydraulic control valve. 

As a result, the latest black boxes are 
far more sophisticated. The FAA requires 


most planes flying today to monitor only 
88 parameters, generally once or twice per 
second, but data recorders on modern com¬ 
mercial jetliners may track as many as 3,000 
data points, including the status of every 
system on the aircraft, the positions of cock¬ 
pit controls, and pressure and temperature 
readings from fuel tanks and hydraulic sys¬ 
tems. Sensors monitor every point in the 
engines from intake to exhaust. And start¬ 
ing next year, new rules will require that 
critical measurements such as the positions 
of flaps, ailerons, and rudders get sampled 
eight times per second. Some airlines use 
this data for routine purposes like sched¬ 
uling engine maintenance, but you never 
know what might turn out to be important 
in a crash investigation. It is, of course, far 
more information than is available to pilots 



in the cockpit—or that they could possibly 
absorb during a crisis. When something 
goes wrong at 550 miles an hour, it can go 
wrong very quickly. 

“KEEpyour hands out of the sandbox," 
warns the technician at the L-3 Aviation 
Recorders plant in Sarasota, Florida. In a 
waist-high wooden planter filled with sand 
sits an L-3 black box. Three components are 
mounted on an aluminum chassis: a box con¬ 
taining the circuitry and battery, the under¬ 
water locator beacon, and a squat cylinder 
holding the memory chip that would, in a 
real accident, invisibly preserve in its very 
atoms the trajectory of an aircraft's fatal 
plunge or the dying words of pilots as the 
ground rushed up to fill their field of vision. 
A quarter-ton weight looms 10 feet above, 
with a protruding steel pin an inch and a 
half long centered above the memory-chip 
housing. When the weight is released, it 
falls with a crash onto the machine below, 
bending and crumpling the base but deal¬ 
ing little more than a deep scratch to the 
bright orange case. That is the "penetration- 
resistance test," one of a half-dozen trials 
by fire, water, and gravity through which 
black boxes must demonstrate the ability 
to protect their precious cargo. 

“You could make a nice laptop case out 
of that stuff," a visitor remarks to Thomas 
Schmutz, L-3 Aviation Recorders' vice presi¬ 
dent for engineering. “What is it?" 

“Metal," Schmutz says drily. It's probably 
some combination of steel and titanium, 
but the exact composition is a secret, as are 
the ingredients in the wafer of insulating 
material that preserves the data on the chip 
even after it's cooked for an hour at over 
2,000 degrees. In their rites of passage, black 
boxes are shot out of a cannon at a crush¬ 
ing 3,400 times the force of Earth's gravity, 
squeezed in a hydraulic press at 5,000 pounds 
for five minutes, and subjected to water pres¬ 
sure at a simulated depth of20,000 feet. They 


Workers pull the Air France 
flight 447 data recorder from 
the bottom of the Atlantic. 






THE FUTURE: STREAMING DATA 


In the coming years, data about airplanes in flight could be transmitted to a storage facility on the ground. 


BANDWIDTH 


To save money, planes 
could flash data 
intermittently, switching 
to streaming in an 
emergency. 




SATELLITES 


By 2015, a constellation of 
dedicated search- 
and-rescue satellites 
will track planes’ 
locations more quickly 
worldwide. 


TRANSMISSION 


Top-mounted 
antennas communicate 
with satellites. 

At lower altitudes, data 
can be sent 
directly to ground 
receivers. 


are soaked in jet fuel, lubricating oil, and 
hydraulic fluid for 48 hours and immersed 
in seawater for 30 days. The housing isn’t 
meant to be watertight—you don’t want 600 
atmospheres of pressure differential bear¬ 
ing on the walls, Schmutz says—but the data 
has to survive anyway. 

On rare occasions a crash will damage the 
circuit boards so they can’t just be plugged 
in and read. In that case, technicians can, 
under high magnification, put leads directly 
on the memory chips and pull the data off, 
bit by bit. It’s a demonstration of the lengths 
to which the aviation industry will go to 
assure access to this information. Billions 
of dollars in liability claims may hinge on it, 
after all, not to mention the lives of future 
passengers. But as impressive as all this 
brute-force technology is, there’s a much 
more elegant solution. 

L-3 builds 3,500 to 6,300 black boxes a 
year here for aviation and oceangoing ships. 
On a test bench, a black box trails a bundle 
of wires as thick as a child’s arm. In a jet 
those wires would be threaded through the 
fuselage to every working part of the plane, 
affording a tiny glimpse into the immense 


complexity of a modern jetliner. For the most 
part, the recorders piggyback on the sensors 
that feed information to the cockpit displays 
and the autopilot, although the ones made 
by L-3 use a separate, dedicated three-axis 
accelerometer as a check against the plane’s 
own inertial guidance system. At one sta¬ 
tion, two women are assembling control 
panels for cockpit voice recorders. “There’s 
the erase button,” says John Kerwin, vice 
president of operations. “I’ve never met a 
pilot yet who believes it works, but it does.” 

And that illuminates one major problem 
with the idea of streaming data from air¬ 
craft in flight, at least as it pertains to cockpit 
audio: the near certainty that pilots will never 
stand for it. By law, cockpit voice recordings 
may be accessed only by investigators after 
an accident. When a flight arrives safely at 
the gate, the pilot hits the erase button. (It 
won’t work in flight or during taxiing.) In 
the event of an accident, transcripts may be 
released as part of a report but not, as a rule, 
the actual recording. This is partly a matter 
of professional pride, partly to spare the feel¬ 
ings of pilots’ families if they are killed. But 
primarily it seems to be a labor-management 
issue. The Air Line Pilots Association, the 
aviators’ union, mobilized last year to fight 
a bill that would allow airlines to use voice 
and data recorders to evaluate the perfor¬ 
mance of cockpit crews—a proposal evi¬ 
dently inspired by a well-publicized incident 
in which two Northwest Airlines pilots, lost 
in conversation, failed to notice Minneapolis 



STORAGE SERVERS 


Today, roughly a 
dozen servers around 
the world store 
and send real-time flight 
data. Eventually, 
every airline would own 
its own servers. 


outside the window and overflew their des¬ 
tination by more than 100 miles. 

In principle, streaming voice links could 
be encrypted for transmission and treated 
with the same confidentiality on the ground; 
in practice, anyone familiar with the issue 
agrees that pilots will insist on keeping the 
voice recordings on board the plane, under 
their physical control. Even outside safety 
experts agree it’s probably a bad idea to 
make flight crews worry about how every 
innocent remark might sound to the gimlet¬ 
eyed denizens of Flight Operations. (Some 
cloud formations really do look like a flight 
attendant’s behind.) Streaming voice “won’t 
happen,” says Flight Safety’s Voss. “We don’t 
need an aircraft reality program.” 

Would pilots object to streaming data 
from flight recorders? Hard to say, because 
a spokesperson for the union would not 
comment for | continued on page 166 
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With its brilliant screen and smooth interface, the iPad could revolutionize comic 
books. It could also destroy the industry—and take pop culture along with it. 

BY DOUGLAS WOLK / ILLUSTRATION BY ULISES FARINAS 
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American co] 
fans live for \ 


That's the day the new issues arrive. 
Every major American comic book 
publisher uses a single distributor, 
Diamond, to ship boxes of their lat¬ 
est releases to roughly 2,200 comics 
retail stores across the country. The 
shop owners—or their minions—put 
that week's crop of Batman or X-Men 
or Buffy the Vampire Slayer on the 
shelves, and then the fans arrive. A 
lot of them go to the same store every 
week, where they have a “pull list" on 
file, books they've asked to be set aside 
so they'll never miss a single pulse¬ 
pounding issue. It's a tradition. 

To be more specific, it's a dying tra¬ 
dition. The Wednesday crowd is the 
old-school audience, collectors who 
are willing to shell out $3 or $4 for a 
stapled-together pamphlet that they'll 
put in a plastic bag with acid-free card¬ 
board and store in a long white box. 
Those customers have been trickling 
away for years. 

But that's OK, because about two 
decades ago publishers picked up 
a second category of customers. 
These newer readers generally pre¬ 
fer the classier term graphic novel 
and would rather buy their comics as 
squarebound books. They might pick 
up a stack of them five or six times a 
year, rather than chasing issues every 
week. That was just fine with publish¬ 


ers, especially the industry's 8,000-pound super-gorillas Marvel (owned by Dis¬ 
ney) and DC Comics (owned by Time Warner). For them, graphic novels meant 
that decades' worth of back catalog could generate income again and provide an 
entree into bookstores. 

A third group of readers has come along even more recently: Internet- 
savvy young fans who download pirated versions of everything. At first the comics 
industry didn't pay much attention to this new generation. Unlike the music and 
movie businesses, comics experienced an unprecedented boom in the mid-2000s, 
thanks to the rise of graphic novels, as well as manga from Japan. Besides, the fan- 
made scans of new issues that showed up online, usually just a few hours after the 
print versions arrived in stores, were kind of a hassle to download and read on a 
computer. The unwieldy nature of the whole process made the print-comics indus¬ 
try feel as though digital comics, legit or otherwise, weren't worth the trouble. 

Then Apple introduced the iPad. Its touchscreen is just a bit smaller than 
those staple-bound pamphlets and looks a lot cooler. For comics fans, the new 
device was a lot like Dr. Manhattan 
in Watchmen : naked, glowing, and 
powerful beyond comprehension. 

Now the comics industry is slowly, 
agonizingly, belatedly backing 
into digital distribution, but with a 
deeply unusual goal in mind: to push 
digital customers toward brick-and- 
mortar stores for long enough to 
make sure the business can sur¬ 
vive its forthcoming, unavoidable 
mutation. 


//////////////M 

douglas wolk (wiredmag 
@douglaswolk.com) is the author 
of Reading Comics: How Graphic 
Novels Work and What They Mean. 


COMICS, AS IT HAPPENS/ LOOK 

magnificent on tablets. But no one in 
the comics industry is really ready 
for what that magnificence implies. 
Sales of periodical comics are fall¬ 
ing, and there's no iTunes Store 
equivalent to sell them digitally—no 
single place where readers can buy 
all the comics they'd ever want, old 
and new, to read on their tablets. 
(Fans can still download them in 
pirated form, of course.) 

David Steinberger, cofounder of 
comiXology, would like to change that. 
Launched in 2007, comiXology was 
initially an online pull-list manage¬ 
ment service designed to be used by 
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both retailers and readers. In 2009, it introduced a digital-comics reader for the 
iPhone, with just 80 titles from independent publishers (in comics-speak, "inde¬ 
pendent" means neither Marvel nor DC). Many similar apps appeared around that 
time, but comiXology's came with a nifty feature that automatically jumped from 
panel to panel, making the most of the iPhone's small screen. 

In the past two years, though, Marvel, DC, and Image (publisher of The Walk¬ 


ing Dead series) all tapped comiXology 
to create branded apps for the iPhone 
and iPad. The company essentially 
built digital stores so the big publish¬ 
ers didn't have to. That move turned 
comiXology into the Hulk in a room 
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full of Daredevils. It wasn't part of 
the original plan, but comiXolo- 
gy's history of working closely with 
brick-and-mortar stores on pull lists 
gave it an edge with publishers. "We 
were in the weirdest position of any 
digital-comics company/' Steinberger 
says. "We were already connected 
with the retailer." 

So comiXology's tech was able to 
satisfy the publishers' main crite¬ 
rion for a digital presence: Don't mess 
with the stores. Unfortunately for 
fans, though, that means that Marvel 
and DC readers can buy shockingly 
few new single issues for download— 
it's mostly classics and compendia. 
Releasing new comics digitally, goes 
the theory, would erode the shops' 
customer base. So sacrosanct is this 
tenet that in November 2010, when 
Marvel accidentally released the sec¬ 
ond issue of Ultimate Comics Thor 
digitally a week before it was sup¬ 
posed to hit stores, the publisher 
pulled the issue and temporarily 
locked the copies of everyone who'd 
already bought it. 

In fact, the Big Two have been 
going far out of their way to keep 
physical retailers happy as they 
expand into digital. Even when newly 
published comic books are available 
digitally, they generally cost as much 
as their analog counterparts. ComiX¬ 
ology's apps even include a Buy In 
Print function that directs users 
toward the nearest comic book store. 
So why don't comics publishers just 
cut out the physical middleman, shift 
to higher-profit-margin digital for 


everything, and rake in the dough? Not so fast, Quicksilver. Local stores—and 
their devotees—drive not just the industry's steadiest profits but its develop¬ 
ment of new material. If more than the tiniest fraction of that fragile market gets 
cannibalized by digital sales, then those stores will start folding. If that hap¬ 
pens, the majority of print readers who don't have fancy tablets will have noth¬ 
ing to buy on Wednesdays anymore. And if digital sales alone aren't enough to 
cover writers' and artists' fees and publication costs and underpin a marketing 
apparatus, the entire structure will blow up like Krypton. So it may sound like a 
counterintuitive move, but the industry can't afford to alienate its analog retail¬ 
ers. "If you undermine and disrupt the industry in a big way immediately, that's 
it," Steinberger says. "It's over before digital even gets started." 

As Steinberger suggests, comics are a fragile ecosystem. In all their printed 
forms these days, they're roughly a 
$650 million annual market in North 
America. That's huge by historical 
standards but a rounding error for 
Time Warner and Disney (and one- 
sixth the size of the comics market in 
Japan). Digital-comics sales are even 
smaller potatoes: Last year in North 
America, they brought in somewhere 
between $6 million and $10 million, 
roughly 1 percent of the revenue gen¬ 
erated by comics and graphic novels 


printed on dead trees, according to 
ICv2, a website that tracks the busi¬ 
ness of pop culture. 

Those figures are expected to rise 
dramatically, though, and Jim Lee is 
one of the people who's overseeing 
the transition. As copublisher of DC, 
Lee has become the company's point 
person for digital, although he made 
his name as an artist. (He drew the first 
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and Broadway musicals. Without 
periodical comic books, there's no 
The Walking Dead, no Thor , no The 
Dark Knight Rises, no Wonder Woman 
T-shirts or Spider-Man lunch boxes 
or Smallville soundtracks. The Febru¬ 
ary issue of Green Lantern sold a mere 
70,000 or so copies—but the fran¬ 
chise has also spawned a $150 mil¬ 
lion movie. 

It's a little ironic, perhaps, that a 
medium obsessed with technologies 
that have the potential to transform 
and destroy—Phantom Zone projec¬ 
tors and repulsor rays, unstable mol¬ 
ecules and cosmic treadmills—has at 
last bumped into such a technology 
right here on Earth-Prime. And just 
as you'd expect, it's a technology that 
could change the (entertainment) 
world. Some print comics might sur¬ 
vive the shift, of course—most likely 
the ones that are satisfying as physi¬ 
cal objects. Independent art-comics 
publishers have lately begun releas¬ 
ing exquisitely designed hardcover 
graphic novels, like David Mazzuc- 
chelli's Asterios Polyp. Meanwhile, 
artists and writers are beginning to 
think about how to create work specif¬ 
ically for a touchscreen tablet (instead 
of merely porting over print comics), 
just as they came up with new forms 
for the web. Eventually, that could 
develop into a whole new medium. 

But the $4 stapled pamphlet? Sooner 
or later it's doomed, a vestigial hold¬ 
over from the days when comic books 
were sold on spinning metal racks to 
kids. There's not much it can do that a 
digital equivalent can't do better. Our 
Wednesdays are numbered. ED 


issue of an X-Men series that Marvel 
launched in 1991, which sold around 
8 million copies—making it the best¬ 
selling single issue of all time.) But 
when Lee describes what DC would 
like to do digitally, he doesn't talk 
about converting the Wednesday 
store shoppers to digital customers. 
Like his counterparts at other comics 
publishers, he talks about using digi¬ 
tal comics to bring in "lapsed fans, 
people who read comics at some 
point, or people who are curious, 
who are finding comic books for the 
first time through these new devices." 

As far as he's concerned, the ink- 
and-paper comic book is king: "We 
have this very devout, fanatical, core 
group of fans, and the vast majority 
prefer reading comics in print." He 
talks about digital sales as a "new 
newsstand," a way to reach readers 
who would never set foot in a com¬ 
ics store, get them hooked, and then 
point them to places where they can 
buy more stories on paper. In other 
words, where some see an outmoded 
industry, he sees a potential for 
expansion—a whole new customer 


base that can be lured in by the con¬ 
venience of tablet apps and converted 
to the pleasures of old media. 

That scenario flies in the face of 
every other mass medium's transi¬ 
tion to digital distribution. On top of 
that, other media—take the record¬ 
ing industry, for example—have had 
a seven-year head start on persuad¬ 
ing customers to pay for downloads. 
An entire generation of comics read¬ 
ers has grown up with pirated scans 
as their only digital option. Nobody 
really knows how many of the people 
who used to collect comics on paper 
have shifted to torrenting everything 
and how many have just shrugged 
off the habit and moved on to Game 
of Thrones or Call of Duty or gradu¬ 
ate school. 

None of this would matter much 
at the mega-corporate level if com¬ 
ics were just a few hundred thou¬ 
sand readers and a few thousand 
retail stores. But North American 
comics have effectively become the 
R&D department for a whole lot of 
higher-stakes media, from movies 
and television shows to videogames 
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Tasters 

Choice 

At the Cup of Excellence 
in Colombia, coffee experts 

slurp, spit, 
and grade 

hundreds of varieties 
to crown the finest beans 
in the country. 


By Frederick Kaufman 
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It’s springtime in Colombia, 
and coffee experts from 
every part of the globe have 
convened in Santa Marta, 
a small city on the Caribbean 
coast. It is time to award 
the coffee industry’s 
most prestigious prize. 



The taste mavens make ready: Alberto 
Trujillo is deep into his pre-sip calisthenics, 
which consist of knee bends and alternat¬ 
ing leg shakes. The Tijuanan has to prime 
his body, nose, and mouth for the so-called 
cupping that’s about to commence. As any 
java snob can tell you, to cup is to scrutinize 
the tastes and aromas of freshly brewed cof¬ 
fee. But Trujillo is no ordinaryjava snob, and 
what he’s girding for is no ordinary cupping. 
He has been certified by the Coffee Quality 
Institute as a licensed Q Grader, a person 
who can boast experience in everything from 
roast identification to sensory triangula¬ 
tion. And he’s about to serve as a judge in 
the annual Cup of Excellence competition. 

Alongside Trujillo stands Geoff Watts, vice 
president of coffee and an unroasted-bean 
buyer for the Chicago gourmet retailer Intelli¬ 
gentsia Coffee & Tea (winner of Roast maga¬ 
zine’s 2007 Macro-Roaster of the Year award). 


It’s early morning, the day’s compe¬ 
tition will begin in short order, and 
Watts is sucking deep breaths, recali¬ 
brating his olfactory system, waiting 
for his mouth to reset. “Toothpaste 
is insidious,” he murmurs. 

Trujillo, Watts, and 18 other cof¬ 
fee connoisseurs will soon sample 
the 29 brews that have made it to 
the semifinals. Ten of these sit in front of 
each judge, in identical white cups with 
only a number to identify them, meticu¬ 
lously arranged in 20 straight lines on six 
broad tables. Each cup holds 11.5 grams of 
ground beans, measured out to the hun¬ 
dredth of a gram. 

The competition began four weeks before, 
when 513 fincas (farms) from across this 
coffee-obsessed nation submitted samples 
of their finest unroasted beans. Now, after 
marathon tasting sessions with Colombian 
judges, the contestants have been whittled 
down to the chosen few displayed on the 
white tablecloths of this convention center. 
In the three hour-long cupping trials that 
will soon commence, a panel of internation¬ 
ally renowned tasters will reject half of the 
remaining lots. Tomorrow Trujillo, Watts, 
and their cohorts will rank Colombia’s top 
coffees and name the champion. 


The vibe among the judges is more geeky 
than gastronomical. The majority of them 
are roasting techs and quality-control 
wonks decked out in socks and sandals. Now 
they advance toward the cupping tables, 
clutching clipboards and calculators. Mean¬ 
while, the heavyset chief judge, Paul Songer, 
tells me about the future of his noble call¬ 
ing. He earned his tasting bona fides after 
a two-year program in Applied Sensory 
and Consumer Science at UC Davis, and he 
believes that coffee gourmandism has the 
potential to rival oenophilia’s cultish obses¬ 
siveness. Watts notes that while the fruit 
of the vine incorporates about 200 differ¬ 
ent taste-bestowing elements, more than 
800 distinct flavor- and aroma-imparting 
compounds have been detected in java. “In 
30 years or so,” he says, “our taste in coffee 
will match our taste in wine.” 

Of course, this bold future of coffee is 
already here—it’s just insufficiently blended. 
The elaborate rituals of, say, a Blue Bottle 
coffee shop already make a $4 Starbucks 
latte look like Folgers. But the fetishization 
of coffee has yet to extend beyond an elite 
/////////////////////^^^^ 

FREDERICK KAUFMAN IS the author of 

A Short History of the American Stomach 
and blogs at americanstomach.com. 


STYLING BY VICTORIA GRANOF/ART DEPARTMENT 









circle of urban stimulant junkies. It will 
take all the business acumen and market¬ 
ing wherewithal of colfee nerds like Songer 
and Watts to see the rest of us through to 
the day when the humble bean will become 
one of the most carefully cultivated crops 
in the world, when a cup of joe will explode 
into a stratosphere of price and a near¬ 
infinite selection of exotic varietals, each 
as renowned in its own right as Pinot Noir 
or Cabernet Sauvignon. 

Everyone in this room is banking on 
the prospect. 



The first Cup of Excellence competition 
was held 12 years ago in Brazil. Any farmer 
in the nation could submit beans for con¬ 
sideration. A panel of importers, roast¬ 
ers, and expert sippers selected a winner, 
which was then sold for exorbitant sums in 
an Internet auction. Susie Spindler, execu¬ 
tive director of the Alliance for Coffee Excel¬ 
lence, masterminded the format, which was 
exported to countries across Latin America 
and to Rwanda. She now has her eyes set 
on Burundi, Kenya, and Tanzania. "Cup of 
Excellence has completely changed the infra¬ 
structure of how coffees are sold,” she says. 

Once upon a time, coffee-growing coun¬ 



tries were focused solely on maximizing the 
volume of beans produced. But the more that 
bean quality has affected price, the more 
impassioned coffee-producing nations have 
become about divergent strains and vari¬ 
etals. At last year's Colombian Cup of Excel¬ 
lence, the winning beans, called Finca La 
Loma, caused a scandal. They garnered a 
score of 94.92, the highest in the history of 
the Colombian coffee industry, and judges 
declared that the velvety brew was excep¬ 
tionally sweet and smacked of clover and 
watermelon. A 2,000-pound microlot sold 
at auction to a consortium of inter¬ 
national buyers for $40.09 a pound, 
which translated to a staggering 
street value of $260 a kilo in Japan. 

All this was good news for the peas¬ 
ant who produced Finca La Loma on 
his 20-acre coffee patch. But it was also 
good news for the National Federation 
of Coffee Growers of Colombia, a non¬ 
profit that represents the country's 
half million growers. The organiza¬ 
tion, known by the nickname Fede- 
cafe, trumpeted the fact that Finca 
La Loma was Castillo, a newfangled 
bean varietal bred by its scientific arm. 
This hybrid had been designed to with¬ 
stand the dreaded Colombian coffee 
rust, a fungus that can devastate entire 
fincas. At Fedecafe's behest, growers 
across the country had ripped out heir¬ 
loom strains like Bourbon, Caturra, 
and Tipica and replaced them with 
Castillo. But some farmers resisted, 
largely because they were not convinced that 
Castillo tasted quite as delicioso as Colom¬ 
bia's traditional varietals. 

Soon after Finca La Loma's victory, dark 
rumors began to circulate suggesting that 
the winning bean was in fact a Caturra 
strain, delicate and vulnerable to coffee 
rust but renowned for taste. This was no 
picayune point of contention, for Colom¬ 
bia had recently registered its lowest level 
of coffee production in more than three 
decades. Castillo was supposed to save the 
industry from what The New York Times 
dubbed "peak coffee.'' Now the Fedecafe's 
creation had been besmirched. 


Cafecert, an independent coffee audi¬ 
tor, examined the disputed results, and 
while it could have deployed near-infrared 
spectrometry to differentiate between the 
chemical makeup of Caturra and Castillo, the 
auditors opted instead to visit the finca and 
count coffee trees. At which point the truth 
emerged: The Finca La Loma blend was about 
30 percent Castillo—not the PR coup Fede- 
cafe was hoping for, but not totally embar¬ 
rassing either. The international scandal 
fizzled into a low-grade brew-haha, but it 
illustrated just how much the Cup of Excel¬ 
lence has come to matter to the growers, 
buyers, and comandantes who inhabit this 
new universe of coffee. 

Caturra and Castillo comprise but two of 
the 100 or so varietals that crowd the genus 
Coffea, but genetics is hardly the sole deter¬ 
minant of flavor. While the high-altitude 
volcanic soils of South America shape the 
terroir, the quality of a cup depends on a 
host of other critical factors: A grower must 
choose the moment of optimum ripeness to 
harvest his cherries, then select among vari¬ 
ous methods of washing, drying, pulping, 
polishing, and sorting. At the end of the line 
comes roasting, more art than science, a job 
reserved for masters such as those gathered 
here in the tropics on this humid morning. 

As a matter of course, Cup of Excellence 
competitions begin early, before a judge's 
palate can be contaminated by the daily 
fusillade of pollutants that assault taste 
buds and nose hairs. So at 8 am, the cuppers 
are already bent over their cups, execut¬ 
ing a truculent series of snorts, as though 
they are sampling Colombia's other famed 
export. It's a blind tasting: The judges do 
not know the provenance of the beans or 
who washed and gathered them, so noth¬ 
ing comes between their sensory appara¬ 
tus and the dry grounds. 

The extreme sniff defines the competi¬ 
tion's first protocol, and results are duly 
noted on the score sheet, which is a rather 
complicated document. Categories include 
aroma, as well as acidity, balance, sweet¬ 
ness, and aftertaste, each graded on a scale 
from 1 to 8. 




SOURCE: SPECIALTY COFFEE ASSOCIATION OF AMERICA 


The Fine Art of Cupping 

How to evaluate coffee like a licensed grader. 


Cup A 5- or B-ounce cup is 
recommended. It should be clean 
with no apparent fragrance. 

Roasting The roast profile 
should be light to light-medium. 
(Ideally, you’d use a colorimeter 
to measure darkness level.) The 
sample should be roasted within 24 hours 
of cupping and then allowed to “rest” for at 
least 8 hours in airtight containers. 

Grinding The beans should be 
ground immediately prior to cup¬ 
ping—no more than 15 minutes 
before infusion with water. Par¬ 
ticle size should be somewhat coarse, with 
70 to 75 percent of the particles passing 
through a US standard size-20 mesh sieve. 
Before infusion, cuppers should evaluate 
the dry fragrance by sniffing the grounds. 





Ratios Generally 8.25 grams of 
coffee per 150 ml of water, within 
at least a quarter of a gram. 


A Pouring Water should be clean 
a||)\ and odor-free but not distilled 
or softened. (The ideal level of 
^^ total dissolved solids is 125 to 
175 parts per million.) The water should be 
200 degrees Fahrenheit and the brew left to 
steep undisturbed for three to five minutes. 




Breaking the crust After steep¬ 
ing, floating grounds will form 
a “crust" on the surface of the 
brew. Break it by stirring three 
times with a special evaluation spoon. The 
Fragrance/Aroma score is based on the ear¬ 
lier dry evaluation and this wet evaluation. 





Tasting When the sample has 
cooled to 1B0 degrees, the crust 
can be cleared and coffee can be 
taken into the mouth, covering 
as much of the tongue and upper palate as 
possible. (Expectorate the sample—do not 
swallow.) Flavor and aftertaste are rated at 
this point. At around 150 degrees, the acid¬ 
ity and body are graded, as well as the bal¬ 
ance. (This is how well the flavor, aftertaste, 
acidity, and body fit together.) As the brew 
approaches room temperature, sweetness 
and uniformity are evaluated. So is “clean 
cup,” the absence of interfering negative 
impressions. The points are tallied up, and 
the overall score is assigned. 


many, a young Swede with a very 
thin mustache, and two Japanese 
(one with Rolex, the other without). 

As the judges snuffle and honk, a 
line of pretty young women stand at 
attention before silver urns of water 
heated to exactly 200 degrees Fahr¬ 
enheit. Each sports a snug white 
T-shirt and skinny jeans, as well as a 
form-fitting smock and cap that bear 
the Cup of Excellence logo. These cof¬ 
fee chicas play a minor yet essential 
role in the event, much like booth 
babes at car shows or Vanna White on 
Wheel of Fortune. At some recondite 
signal, they fill silver pitchers with 
steaming water from the giant urns 
and march in hip-swinging unison 
toward the tables, where they per¬ 
form a simultaneous pour into each 
identical white cup. 

As bean-grind seepage begins, the 
women retreat a few paces, and the 
judges set their iPhones and Black- 
Berrys to count down from four min¬ 
utes. No one moves. No one speaks. 
In the still silence, a muddy scum of 
backgrounds accumulates at the top 
of each cup. 

The instant the allotted 240 sec¬ 
onds have passed, the judges bran¬ 
dish their spoons, which have been 
secreted in jacket pockets or tiny hol¬ 
sters. These are no ordinary utensils: 
They have an uncommonly deep bowl, 
the better forjudging. 

It's time for the crucial opening 
gambit, known as the "break." Slowly, 
with unimaginable care, the judges 
push their deep-bowled flatware 
through the detritus that has risen 
to the top of each cup and gently per¬ 
turb the brew. They bow their heads 
before each cup, inhale the aromat- 


COE judging boasts a level of inter¬ 
nationalism that rivals the Olympics. In 
addition to Trujillo and Watts, there is a 
representative from Solberg & Hansen, 
which has been providing a fix for Nor¬ 
way's caffeine addicts since 1879. There is 
a Brazilian, two kaffee -meisters from Ger- 


ics of crust and subcrust, then grab a sec¬ 
ond spoon from the table and with a swift 
two-handed swipe clear every last ground 
from the top, leaving behind a surprisingly 
translucent cup of coffee. 

The highly ritualized pomp and precision 
of the pour and break might give the mis¬ 


taken impression that international coffee¬ 
tasting competitions are dignified and stately 
affairs. Such is not the case, as immediately 
becomes evident when tasting begins. It 
turns out that to judge coffee really, really 
well, a cupper must mix each spoonful with 
as much ambient air as possible, thereby 
transforming the contents of the spoon into 
a flavorful spray that coats that interior of 
the mouth. The finer the spray, the easier it 
is to register each subtle hint of acidity, each 
interstitial nuance of sweet and bitter. All of 
which means that when an expert cupper sips 
his coffee, the sound produced most closely 
resembles a long, loud, juicy fart. 

After years of competition, each judge 
has developed a signature frequency, level, 
and intensity. Trujillo from Tijuana gurgles; 
Uwe Liebergall, a German roaster, executes a 
high-speed, high-efficiency suck; one South 
Korean performs a retrograde mouth sneeze. 
The cumulative auditory effect is like being 
at a party of fructose-drunk 5-year-olds sup¬ 
plied with kazoos. 

Even worse than the slurp is the spit. 
Immediately following each intake, the 
judges drool into Styrofoam cups, the con¬ 
tents of which they periodically dump into 
vomitous black plastic buckets that sit at 
the end of each table. Lips pursed, faces con¬ 
torted in aesthetic concentration, the judges 
gurgle and expectorate, and as the contest 
advances, a frothy swill of championship 
spittle accumulates in the buckets. Despite 
such ugliness, the human percolators con¬ 
tinue smooching the brew and scribbling 
on their score sheets with a steadfast pas¬ 
sion. Suck... spit... contemplate... annotate 
... suck... spit... contemplate... annotate... 

Watts circles his flared, twitching nostrils 
around a black-flecked brim. "Try number 
eight," he whispers. 

Thrilled that Watts has spoken to me—I 
have been forbidden to address him or any of 
the judges—I approach an apprentice table 
set up for those still learning the subtleties 
of the craft. I stare at number eight, then bow 
before the brew as I have seen the others do; 
Fm surprised to discover I cannot detect the 
slightest aroma. I pick up a spoon and give a 
taste: lukewarm, weak. Number eight is one 
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crappy cup of coffee, and I cant wait to hear 
the judges ravage this swill. 

"Phenol, number seven!” chief judge 
Songer cries. "Disqualified!” 

Phenol refers to that chlorinated, iodine- 
like taste available from sidewalk coffee ven¬ 
dors everywhere. No one knows where the 
phenol taste comes from, although one theory 
posits that the defect occurs when a coffee 
cherry has been exposed to too much ultra¬ 
violet light during ripening. But there has 
been no conclusive study. A great deal of cof¬ 
fee science remains to be done, Songer says. 

The greatest minds in the field still 
struggle to understand the dynamics of 
bean respiration, fruit load, and countless 
other agronomic, genetic, and production- 
related perplexities. A strange mix of parietal 
polysaccharides and propionic acids define 
the bean, along with heavy shots of proto¬ 
pectins and peroxidases, alkyl-methoxy- 
pyrazines, and hexanals. Coffee labs map 
transduction pathways and signaling cas¬ 
cades and delve deep into humic matter 
and loam, not to mention the endless com¬ 
plexities of altitudinal gradient and shade. 
Meanwhile, the cause of that yucky medici¬ 
nal phenol flavoring has remained elusive. 
"The Geekery is working on it,” Songer says, 
by which he means Texas A&M’s GCQRI, 
which no cupper ever calls by its full name: 
the Global Coffee Quality Research Initiative. 

As each cupping draws to a close, the 
judges punch their handhelds and stare at 
the scoring spreadsheets. Some pace 
the room, brains stunned by Excel¬ 
lence overload, lost in caffeinated 
lucubrations. Eventually, everyone 
sits and gazes toward the heavens in 
the long-standing tradition of poets, 
scholars, and quants. And as the cup¬ 
pers await the brew muses to grace 
their synapses with one final inspi¬ 
ration, the session ends in silence. 

“It’s a challenge to use a human being 
as a measuring instrument,” Songer 
says. "You can’t set them up like a pH 
meter.” Fortunately, overcoming the 
limitations of human calibration com¬ 
prises but a small part of the Cup of 


Excellence mission. The thrust of the opera¬ 
tion is marketing, which means every effort 
must be made to squeeze the most dollars, 
euros, and yen out of the Internet auction 
that follows the judging. To that end, the 
contest brass require the cuppers to pres¬ 
ent postjudging descriptors of every sample 
so their hyperbole can be publicized Zagat- 
style on the Cup of Excellence site, whipping 
up enthusiasm among bidders. 

After each session of cupping, Songer 
guides the taste maestros from the tourna¬ 
ment floor to a small discussion room, 
draws the blinds, and leads the interna¬ 
tional assembly through the samples one 
by one, soliciting comments. All that the 
outside world will know of this secret event 
are the descriptors attached to each coffee. 
But I can reveal the contours of a typical 
session. (To safeguard the integrity of Cup 
of Excellence, Fedecafe, and every Colom¬ 
bian campesino who submitted a bean, 
some brew details have been changed.) 
Songer asks what people thought of sample 
number one. "That was way off,” the Nor¬ 
wegian offers. 

"Yeah,” says Liebergall, the German. 
"Green. Grainy. Doughy.” 

The judges shake their heads. Next up, 
number two. 

'Herbal, floral,” says Wendy De Jong, chair 
of the Specialty Coffee of America Roast¬ 
er’s Guild. 

It soon becomes clear that judging coffee 


I gulp a few cups 
of the finest coffee 
on earth. The 
sensory high soon 
turns into a 
full-blown crash: 

yet another 
gringo descended 
into a xanthine- 
alkaloid 
induced mania. 


is a cerebral game as much as a sensual one. 
Mythopoeic capacity may matter as well. 

"Chocolate, licorice, and butterscotch,” 
the Swede says. 

"Cooked bananas, rhubarb, and hibiscus,” 
the Brazilian adds. 

"It had power,” Watts says. "Oomph.” 

Sample three was too aggressive, the 
judges agree. Four was floaty and clean, with 
juicy pear and a little honey. Five delivered 
doses of black currant, mango, passion fruit, 
plum, and tamarind. Six was elegant but 
inconsistent. "Metallics,” Trujillo declares. 
"Red wine. Coconut. Lemongrass.” Seven, 
as we know, was disqualified for phenol. 

Then comes number eight, the vile speci¬ 
men I unfortunately swallowed, and I wait 
for the judges to condemn the blend to the 
eternal roasts of coffee hell. 

"Mango and milk chocolate” are the first 
descriptors, neither of which sound at all 
like the solvent I sipped. 

"Blackberry and plum!” someone offers. 

Someone detects elderberries. Another 
discovers notes of breadfruit and lychee. 
The ecstatic similes pile up: tea rose, white 
peach, creme brulee. Cherry Garcia ice 
cream! Rye bread! 

Watts raises his hand. "That was—” he 
begins, then pauses for a very long time. 
"That was austere.” 

The following morning, all judges report to 
the discussion room an hour before the final 
cupping session. Soon their sniffs and 
snarfs will rank the top 10 remaining 
blends and leave standing a single 
champion—Colombia’s quintessen¬ 
tial Cup. Songer has prepared them 
for this moment by continual rein¬ 
forcement of the tao of taste. "Make 
the issue between you and the cof- 
•;j fee,” he advised the day before. Now 
he projects a graphical representa¬ 
tion of the judges’ sensory propensi¬ 
ties. The charts demonstrate how the 
; ! vagaries of human taste can be math- 

ematized into box-plot diagrams that 
indicate spread, skew, and outliers. 
"Scores into the upper 90s will be 
possible for these samples,” he says 
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as he casts a cold Nietzschean eye on the 
assembly. "Get beyond right and wrong." 

A Colombian TV crew has shown up today 
anchored by a local DJ whose efforts to make 
coffee cupping sound exciting rival a Uni¬ 
vision futbol commentator's fervid attempt 
to keep viewers tuned in to a scoreless tie. As 
he yammers to the cameras, and the judgers 
slurp and spit and mark their forms, I real¬ 
ize that in my haste to report the proceed¬ 
ings I have neglected my own morning jet 
fuel. The Colombian day has turned into a 
scorcher, so I slip off my loafers, open a few 
buttons on my shirt, and gulp a few cups 
of the finest coffees on earth. Perhaps it's 
the rarefied nature of the brews that have 
sharpened my sensory acuity, but the more 
Cups of Excellence I throw back, the more 
the roasts begin to open up—which, in turn, 
leads to more cups of coffee and even greater 
heights of perception. Clean and complex 
layers of piquancy dance over my tongue, 
and I catch delicate edges of Merlot, almond, 
and scorched prune. 

Unfortunately, the sensory high soon turns 
into a full-blown crash. My hands begin to 
tremble, and I fumble my pen and grope 
around the floor for it, sweat dripping onto 
the carpet. I am like a drunk at a wine tast¬ 
ing, and the coffee chicas shake their heads. 
Yet another gringo has descended into a 
xanthine-alkaloid-induced mania. 

"Any problem?'' asks Yunson Lee, a judge 
from South Korea. 

I shake my head. 

"Put your shoes on,'' Liebergall says. "It 
may be having a negative effect on the jury.'' 

Bigwigs from Fedecafe have arrived for the 
gala awards ceremony this evening, along 
with a cornucopia of government officials 
and a phalanx of press. But the main attrac¬ 
tion is the growers, who have descended 
from the Cordilleras freshly shaven and 
permanently sunburned. The scores of 
entrants wear neatly pressed black slacks, 
white button-downs, red scarves, and straw 
hats. One of them is too tipico to be true: He 
sits with tremendous aplomb, poker face 
shaded by an enormous sombrero and a 
fabulous handlebar mustache. No doubt his 


burro stands in the parking lot, piled high 
with handpicked sacks of bean. Half a cen¬ 
tury ago, the advertising agency Doyle Dane 
Bernbach created the Colombian ur-peasant, 
Juan Valdez, icon of Colombian coffee—and 
here, at long last, appears the incarnation. 

After endless speeches from the politi¬ 
cos and an even longer session of cumbia— 
traditional music of Colombia's Caribbean 
coast—it's time to announce the Cup of 
Excellence grand-prize winner. Of course, 
the winning coffee turns out to have been 
submitted by the Juan Valdez doppelgan- 
ger. His name is Arnulfo Leguizamo, and 
his beans possess the acidity of passion 
fruit marked by splendid notes of apricot, 
lemongrass, jasmine, and tamarind. The 
liquor has a creamy, lingering, caramel fla¬ 
vor mellowed by hints of wild honey—and 
brings home a whopping score of 94.05. 

I manage to push my way through the 
scrum that immediately encloses the cham¬ 
pion grower, who is being pestered by Japa¬ 
nese buyers, European roasters, and scads 


of photo-op-seeking coffee chicas. But in 
the great tradition of Hollywood produc¬ 
ers who find themselves in possession of 
an Oscar, Senor Leguizamo's first priority 
is his cell phone. Everyone else has to wait. 
Even the chicas. 

When I finally get the champ's attention, I 
ask what will he do with all that dinero head¬ 
ing his way, and he looks over the teeming 
crowd, eyes moist with emotion. Perhaps 
he is recalling how, high in the mountains 
of Teruel, he harvested his Caturra, washed 
the cherries with cool spring water, and 
dried them in the sun, as did his father, as 
did the ancients. 

"Thank God and the Virgin Mary,'' Legui¬ 
zamo says. "Now I can pay my debts.'' 

And what about a repeat performance? 
The peasant has no comment, but a few 
weeks later word comes that Arnulfo 
Leguizamo is nurturing a different kind of 
coffee tree on the finca this year, something 
special from the techs at Fedecafe: a variety 
called Castillo. DS 






The Feedback Loop 


CONTINUED FROM PAGE 133 

most famous product is the Orb, a translucent sphere that turns 
different colors to reflect different information inputs. If your 
stocks go down, it might glow red; if it snows, it might glow white, 
and so on, depending on what information you tell the Orb you 
are interested in. It's a whimsical product and is still available 
for purchase online. But as far as Rose is concerned, the Orb was 
merely a prelude to his next company, Vitality, and its marquee 
product: the GlowCap. 

The device is simple. When a patient is prescribed a medication, 
a physician or pharmacy provides a GlowCap to go on top of the pill 
bottle, replacing the standard childproof cap. The GlowCap, which 
comes with a plug-in unit that Rose calls a night-light, connects to 
a database that knows the patient's particular dosage directions— 
say, two pills twice a day, at 8 am and 8 pm. When 8 am rolls around, 
the GlowCap and the night-light start to pulse with a gentle orange 
light. A few minutes later, if the pill bottle isn't opened, the light 
pulses a little more urgently. A few minutes more and the device 
begins to play a melody—not an annoying buzz or alarm. Finally, 
if more time elapses (the intervals are adjustable), the patient 
receives a text message or a recorded phone call reminding them 
to pop the GlowCap. The overall effect is a persistent feedback loop 
urging patients to take their meds. 

These nudges have proven to be remarkably effective. In 2010, 
Partners Healthcare and Harvard Medical School conducted a 
study that gave GlowCaps to 140 patients on hypertension medi¬ 
cations; a control group received nonactivated GlowCap bottles. 
After three months, adherence in the control group had declined 
to less than 50 percent, the same dismal rate observed in count¬ 
less other studies. But patients using GlowCaps did remarkably 
better: More than 80 percent of them took their pills, a rate that 
lasted for the duration of the six-month study. 

The power of the device can perhaps be explained by the fact that 
the GlowCap incorporates several schools of behavioral change. 
Vitality has experimented with charging consumers for the prod¬ 
uct, drawing on the behavioral-economics theory that people are 
more willing to use something they've paid for. But in other cir¬ 
cumstances the company has given users a financial reward for 
taking their medication, using a carrot-and-stick methodology. 
Different models work for different people, Rose says. "We use 
reminders and social incentives and financial incentives—what¬ 
ever we can," he says. "We want to provide enough feedback so 
that it's complementary to people's lives, but not so much that 
you can't handle the onslaught." 

Here Rose grapples with an essential challenge of feedback loops: 
Make them too passive and you'll lose your audience as the data 


blurs into the background of everyday life. Make them too intru¬ 
sive and the data turns into noise, which is easily ignored. Bor¬ 
rowing a concept from cognitive psychology called pre-attentive 
processing, Rose aims for a sweet spot between these extremes, 
where the information is delivered unobtrusively but noticeably. 
The best sort of delivery device "isn't cognitively loading at all," 
he says. "It uses colors, patterns, angles, speed—visual cues that 
don't distract us but remind us." This creates what Rose calls 
"enchantment." Enchanted objects, he says, don't register as gad¬ 
gets or even as technology at all, but rather as friendly tools that 
beguile us into action. In short, they're magical. 

This approach to information delivery is a radical departure 
from how our health care system usually works. Conventional 
wisdom holds that medical information won't be heeded unless 
it sets off alarms. Instead of glowing orbs, we're pummeled with 
FDA cautions and Surgeon General warnings and front-page 
reports, all of which serve to heighten our anxiety about our 
health. This fear-based approach can work—for a while. But fear, 
it turns out, is a poor catalyst for sustained behavioral change. 
After all, biologically our fear response girds us for short-term 
threats. If nothing threatening actually happens, the fear dis¬ 
sipates. If this happens too many times, we end up simply dis¬ 
missing the alarms. 

It's worth noting here how profoundly difficult it is for most people 
to improve their health. Consider: Self-directed smoking-cessation 
programs typically work for perhaps 5 percent of participants, and 
weight-loss programs are considered effective if people lose as 
little as 5 percent of their body weight. Part of the problem is that 
so much in our lives—the foods we eat, the ads we see, the things 
our culture celebrates—is driven by negative feedback loops that 
sustain bad behaviors. A positive feedback loop offers a chance 
to counterprogram this onslaught and dramatically increase our 
odds of changing course. 

Though GlowCaps improved compliance by an astonishing 
40 percent, feedback loops more typically improve outcomes by 
about 10 percent compared to traditional methods. That 10 per¬ 
cent figure is surprisingly persistent; it turns up in everything from 
home energy monitors to smoking cessation programs to those 
Your Speed signs. At first glance, 10 percent may not seem like a 
lot. After all, if you're 250 pounds and obese, losing 25 pounds is 
a start, but your BMI is likely still in the red zone. But it turns out 
that 10 percent does matter. A lot. An obese 40-year-old man would 
spare himself three years of hypertension and nearly two years of 
diabetes by losing 10 percent of his weight. A10 percent reduction 
in home energy consumption could reduce carbon emissions by as 
much as 20 percent (generating energy during peak demand peri¬ 
ods creates more pollution than off-peak generation). And those 
Your Speed signs? It turns out that reducing speeds by 10 percent 
from 40 to 35 mph would cut fatal injuries by about half. 

In other words, 10 percent is something of an inflection point, 
where lots of great things happen. The results are measurable, the 
economics calculable. "The value of behavior change is incredibly 
large: nearly $5,000 a year," says David Rose, citing a CVS pharmacy 
white paper. "At that rate, we can afford to give every diabetic a 
connected glucometer. We can give the morbidly obese a Wi-Fi- 
enabled scale and a pedometer. The value is there; the savings are 
there. The cost of the sensors is negligible." 
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o feedback loops work. Why? Why 
does putting our own data in front 
of us somehow compel us to act? 
In part, it's that feedback taps into 
something core to the human expe¬ 
rience, even to our biological origins. 
Like any organism, humans are self¬ 
regulating creatures, with a multi¬ 
tude of systems working to achieve 
homeostasis. Evolution itself, after 
all, is a feedback loop, albeit one so elongated as to be impercep¬ 
tible by an individual. Feedback loops are how we learn, whether 
we call it trial and error or course correction. In so many areas of 
life, we succeed when we have some sense of where we stand and 
some evaluation of our progress. Indeed, we tend to crave this sort 
of information; it's something we viscerally want to know, good or 
bad. As Stanford's Bandura put it, “People are proactive, aspiring 
organisms." Feedback taps into those aspirations. 

The visceral satisfaction and even pleasure we get from feedback 
loops is the organizing principle behind GreenGoose, a startup being 
hatched by Brian Krejcarek, a Minnesota native who wears a near¬ 
constant smile, so enthusiastic is he about the power of cheap sen¬ 
sors. His mission is to stitch feedback loops into the fabric of our 
daily lives, one sensor at a time. 

As Krejcarek describes it, GreenGoose started with a goal not too 
different from Shwetak Patel's: to measure household consumption 
of energy. But the company's mission took a turn in 2009, when he 
experimented with putting one of those ever-cheaper accelerom¬ 
eters on a bicycle wheel. As the wheel rotated, the sensor picked up 
the movement, and before long Krejcarek had a vision of a grander 
plan. “I wondered what else we could measure. Where else could we 
stick these things?" The answer he came up with: everywhere. The 
GreenGoose concept starts with a sheet of stickers, each containing 
an accelerometer labeled with a cartoon icon of a familiar house¬ 
hold object—a refrigerator handle, a water bottle, a toothbrush, a 
yard rake. But the secret to GreenGoose isn't the accelerometer; 
that's a less-than-a-dollar commodity. The key is the algorithm 
that Krejcarek's team has coded into the chip next to the acceler¬ 
ometer that recognizes a particular pattern of movement. For a 
toothbrush, it's a rapid back-and-forth that indicates somebody is 
brushing their teeth. For a water bottle, it's a simple up-and-down 
that correlates with somebody taking a sip. And so on. In essence, 
GreenGoose uses sensors to spray feedback loops like atomized 
perfume throughout our daily life—in our homes, our vehicles, 
our backyards. “Sensors are these little eyes and ears on whatever 
we do and how we do it," Krejcarek says. “If a behavior has a pat¬ 
tern, if we can calculate a desired duration and intensity, we can 
create a system that rewards that behavior and encourages more 
of it." Thus the first component of a feedback loop: data gathering. 

Then comes the second step: relevance. GreenGoose converts 
the data into points, with a certain amount of action translating 
into a certain number of points, say 30 seconds of teeth brushing 
for two points. And here Krejcarek gets noticeably excited. “The 
points can be used in games on our website," he says. “Think Farm- 
Ville but with live data." Krejcarek plans to open the platform to 
game developers, who he hopes will create games that are simple, 
easy, and sticky. A few hours of raking leaves might build up points 


that can be used in a gardening game. And the games induce people 
to earn more points, which means repeating good behaviors. The 
idea, Krejcarek says, is to “create a bridge between the real world 
and the virtual world. This has all got to be fun." 

As powerful as the idea appears now, just a few months ago 
it seemed like a fading pipe dream. Then based in Cambridge, 
Massachusetts, Krejcarek had nearly run out of cash—not just 
for his company, but for himself. During the day, he was working 
on GreenGoose in a office building near the MIT campus—and 
each night, he'd sneak into the building's air shaft, where he'd 
stashed an air mattress and some clothes. Then, in late February, 
he went to the Launch conference in San Francisco, a two-day 
event where select entrepreneurs get a chance to demo their com¬ 
pany to potential funders. Krejcarek hadn't been selected for an 
onstage demo, but when the conference organizers saw a crowd 
eyeing his product on the exhibit floor, he was given four minutes 
to make a presentation. It was one of those only-in-Silicon Val¬ 
ley moments. The crowd “just got it," he recalls. Within days, he 
had nearly $600,000 in new funding. He moved to San Francisco, 
rented an apartment—and bought a bed. GreenGoose will release 
its first product, a kit of sensors that encourage pet owners to play 
and interact with their dogs, with sensors for dog collar, pet toys, 
and dog doors, sometime this fall. 

Part of the excitement around GreenGoose is that the company is 
so good at “gamification," the much-blogged-about notion that game 
elements like points or levels can be applied to various aspects of our 
lives. Gamification is exciting because it promises to make the hard 
stuff in life fun—just sprinkle a little videogame magic and suddenly 
a burden turns into bliss. But as happens with fads, gamification is 
both overhyped and misunderstood. It is too often just a shorthand 
for badges or points, like so many gold stars on a spelling test. But just 
as no number of gold stars can trick children into thinking that yes¬ 
terday's quiz was fun, game mechanics, to work, must be an inform¬ 
ing principle, not a veneer. 

With its savvy application of feedback loops, though, Green¬ 
Goose is onto more than just the latest fad. The company repre¬ 
sents the fruition of a long-promised technological event horizon: 
the Internet of Things, in which a sensor-rich world measures 
our every action. This vision, championed by Kevin Ashton at 
Belkin, Sandy Pentland at MIT, and Bruce Sterling in the pages of 
this magazine, has long had the whiff of vaporware, something 
promised by futurists but never realized. But as GreenGoose, Bel¬ 
kin, and other companies begin to use sensors to deploy feedback 
loops throughout our lives, we can finally see the potential of a 
sensor-rich environment. The Internet of Things isn't about the 
things; it's about us. 

For now, the reality still isn't as sexy as the visions. Stickers on 
toothbrushes and plugs in wall sockets aren't exactly disappear¬ 
ing technology. But maybe requiring people to do a little work—to 
stick accelerometers around their house or plug a device into a wall 
socket—is just enough of a nudge to get our brains engaged in the 
prospect for change. Perhaps it's good to have the infrastructure 
of feedback loops just a bit visible now, before they disappear into 
our environments altogether, so that they can serve as a subtle 
reminder that we have something to change, that we can do bet¬ 
ter—and that the tools for doing better are rapidly, finally, turning 
up all around us. DS 
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The Black Box 

CONTINUED FROM PAGE 147 


this article—a measure, perhaps, of how 
sensitive the issue is. The Pilots Associa¬ 
tion opposed black boxes, too, when they 
were proposed, but relented when data 
from one helped clear a pilot accused of 
flying too close to the ground. A likelier 
source of objections are the airlines. Data 
storage is practically too cheap to measure, 
but data bandwidth—especially on satel¬ 
lites, which would be required for coverage 
over oceans and the poles—is expensive 
(about $1 per kilobyte). That's a cost not 
likely to be absorbed without a fight by an 
industry whose margins aren't much big¬ 
ger than the olive that legendary American 
Airlines chief Bob Crandall removed from 
passengers' salads, saving hundreds of 
thousands of dollars a year. 

But that's an economic challenge. The 
technical ones are less daunting. The Iridium 
network, which covers the entire globe with 
66 orbiting satellites, could probably accom¬ 
modate the bandwidth needed to transmit 
at least the 88 required parameters from the 
8,000 or so commercial flights in operation 
at any moment. Krishna M. Kavi, a profes¬ 
sor of computer science at the University 
of North Texas, estimates that the world¬ 
wide demand would be about 64 mega¬ 
bits per second, only a portion of which 
would have to be sent by satellite. Using 
different assumptions, Seymour Levine, an 
inventor who has devised his own telem¬ 
etry, estimates the maximum bandwidth 
requirement at 25 Mbps and the total stor¬ 
age requirement for a day's worth of data 
at 100 gigabytes—a quarter the speed of a 
fast broadband connection and less disk 
space than an iPod classic. 

This data, aggregated terrestrially instead 
of scattered among thousands of black boxes 
constantly flying around the world, would 
inevitably call forth other uses. Airlines 


could mine it for information about flight 
operations and use it to schedule main¬ 
tenance and fine-tune fuel efficiency. Jet 
engines are already among the most closely 
monitored machines in the world, but manu¬ 
facturers can always use more data; FLYHT 
AeroMechanical Services claims that its 
system, called AFIRS, detected and trans¬ 
mitted a warning about an out-of-spec tur¬ 
bine vibration in time to prevent a possibly 
catastrophic in-flight failure aboard one of 
its customers' planes. But to really think 
outside the, um, box, you have to consider 
the implications of having all this informa¬ 
tion while the airplanes are still in the air. 

In most cases, by the time anyone pulls 
the black box data, it is by definition too 
late. The catastrophe has already happened. 
Pilots are usually on their own in coping with 
onboard emergencies, and for all their skill 
and courage, they can easily be overwhelmed 
by the sheer volume of data pouring into the 
cockpit. But suppose there were a way to 
share that load? It would require a system 
for detecting when an aircraft is in trouble, 
triggered manually by the pilots or auto¬ 
matically when, say, an engine flames out 
or the plane makes an unusual movement. 
And then it would link to a pilot or engineer 
standing by on the ground, who could receive 
data and communicate with the pilots on 
board—a NASA-like mission control. 

In August 2001, after running out of fuel 
over the Atlantic, the pilots of an Air Tran- 
sat flight glided to a heroic landing in the 
Azores, saving the lives of the 306 people 
aboard. But the reason they ran out of fuel in 
the first place was that one tank was leaking. 
This caused a weight imbalance, which they 
tried to correct by pumping fuel from the 
heavy tank into the one with the hole. Would 
an experienced pilot, seeing the same data 
from the safety of the ground, have caught 
the mistake? If you'd been aboard that plane, 
you certainly would have thought a stream¬ 
ing data link was worth trying. 

Levine, together with his wife, has pat¬ 
ented a system he calls Safelander that 
would enable ground-based pilots to take 
remote control of airplanes in flight—some¬ 
thing, he points out, that could have foiled 
the 9/11 hijackings had it been in operation. If 
it sounds far-fetched, consider that the mili¬ 
tary now does this routinely, flying drones in 
combat and surveillance missions overseas 
from remote locations in the United States. 
There are predictions that freight airlines 


may decide in the next few years that a plane 
whose only passengers are, say, lobsters can 
be safely flown by one pilot with a backup on 
the ground to handle takeoffs, landings, and 
emergencies. Or by no onboard pilots at all. 

after the air France disaster, the 
International Civil Aviation Organization 
convened a panel on how to ensure that 
black-box data is never again lost in a crash. 
One proposal garnering support is to require 
duplicate black boxes that would automati¬ 
cally eject from a plane on impact, propelled 
by compressed air or even a small explosive 
charge. Equipped with GPS and a radio trans¬ 
mitter, they would float on the surface of an 
ocean, broadcasting their location. Such a 
pop-out, pop-up box would be far less expen¬ 
sive than full-scale, always-on data stream¬ 
ing—and for all its advanced technology, the 
airline industry, which in most of the world is 
directly or indirectly controlled by national 
governments, is remarkably conservative 
and penurious. 

Still, some limited version of data stream¬ 
ing will probably be adopted, according to 
participants in the meetings. "Triggered 
transmissions," which would begin auto¬ 
matically when certain safety parameters 
like airspeed, vertical descent rates, roll, or 
pitch are exceeded, would offer most of the 
safety benefits at a fraction of the cost of an 
always-on system. Based on existing crash 
data, engineers have even devised experi¬ 
mental algorithms that can tell with near¬ 
perfect accuracy when a plane is in danger of 
crashing about 30 seconds in advance—in a 
simulation. Obviously, you would still want 
the black boxes to reconstruct the whole 
scenario after the fact, but that's the point: 
The transmission would also give you the 
plane's last location, so you'd know where 
to start looking, giving you a head start not 
just on finding the black box but on dispatch¬ 
ing rescue and recovery teams. 

That's a more powerful idea than most 
people realize, says Matt Bradley, a former 
commercial pilot and vice president of busi¬ 
ness development at FLYHT. "People assume 
that a modern airliner is being tracked con¬ 
tinuously from takeoff to landing," Bradley 
says. "If you're flying from Chicago to Miami, 
sure. But over the oceans, or north of 60 
degrees, or over a lot of Asia and South 
America, there is no radar. Nobody sees 
you, and nobody sees you if you go down." 

Thatmuchis | continued on page 170 
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clear from the BEA's summary of commu¬ 
nications among controllers on both sides 
of the Atlantic in the early morning hours 
of June 1,2009. Long after Air France 447 
was in the water, stations kept asking one 
another if they'd heard from the crew, whose 
last communication, to a station on the Bra¬ 
zilian coast, was at 1:35 (Coordinated Uni¬ 
versal Time). Sometime after that it went 
missing, and around 2:48, half an hour after 
it was expected to report its position to con¬ 
trollers at Dakar, Senegal, there was a flurry 
of chatter. But the fact that no one had actu¬ 
ally heard from the pilots did not seem to set 
off any alarms. More than an hour elapsed 
before anyone thought to ask about the flight 
again, when Cape Verde called Dakar asking 
when the flight was due to pass a certain 
waypoint in the Atlantic. 

The Dakar controller replied that the plane 
was supposed to pass at 3:45, whereupon the 
controller at Cape Verde pointed out that 
it was already 4:08. A full hour later, Dakar 
reported, with a cheerful "No worry," that 
the flight was in Cape Verde's airspace. As 
late as 6:35, a controller in Madrid reported 
to Brest—the air traffic control center in 
France responsible for southern Europe— 
that AF447 was in contact with Casablanca. 


Air France's operations center called Casa¬ 
blanca and a few minutes later called Brest to 
say that in fact Casablanca hadn't heard from 
the plane. Brest reported back that the Casa¬ 
blanca center was in contact with AF459. 

Oops. Wrong flight. 

In fact, Air France 447 transmitted a 
number of distress messages right after 
2:10, but no one was listening. These were 
brief, automated signals from the Aircraft 
Communications Addressing and Report¬ 
ing System. Its messages go to the airline's 
headquarters and usually concern minor 
anomalies to be checked by ground crews 
during maintenance. If anyone had been 
monitoring them, though, the messages 
would have been cause for alarm: They 
reported, in quick succession, a divergence 
in readings among the plane's three air¬ 
speed gauges, the disengagement of the 
autopilot, various system failures, and a 
cabin vertical-speed advisory, signaling a 
change in altitude at a rate exceeding 1,800 
feet per minute. But these messages were 
discovered only after everyone knew that 
the plane had crashed. 

With just this data, a plausible scenario 
has emerged to explain the accident: Ice, 
possibly from thunderstorms, may have 


partially blocked one or more of the Pitot 
tubes that project from the fuselage and 
measure airspeed. Divergent readings from 
the airspeed indicators would cause the 
autopilot to disengage, at which point the 
pilots would have had to adjust thrust man¬ 
ually without knowing for sure how fast 
they were going. At that altitude, around 
35,000 feet, the margin for error in speed 
control is narrow. A little too slow and the 
thin air passing over the wings can't pro¬ 
vide lift, sending the aircraft plummeting 
in a stall; a little too fast and windspeed 
over portions of the wing approaches the 
speed of sound, causing buffeting and loss 
of control. Plotted on a graph of stall veloc¬ 
ity against altitude, the boundaries of the 
safe-flight region make a sharp angle that 
pilots call the "coffin corner." Exceed the 
envelope in either direction and the results 
can be disastrous. 

Whether that is actually what happened is 
a secret that only the microchips in the black 
boxes can reveal. The story of flight 447 is an 
unsettling reminder to those who cross the 
vast empty places on the globe of just how 
alone they actually are—and the potential 
for technology to make them just a little less 
lonely as they thunder through the night. HQ 
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went down. (Thanks a lot, Amazon Web Services!) Your next assignment: Imagine the future of churches. 
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GO ON, 

SURPRISE 

YOURSELF. 





Whatever the market conditions, the spirit of the self-directed 
investor remains bullish. Scottrade gives you the trading 
platforms to take charge of your future. For $7 online trades 
and first-class customer support, visit scottrade.com. 

‘Online market and limit stock trades are just $7 for stocks priced $1 and above. Member FINRA/SIPC 


Scottrade 


GET INVESTED. 





Let's talk scalability. 

Not infrastructure limitations. 

Windows Azure is changing 
the conversation. 

Windows Azure is a scalable platform for developing and running 
applications in the cloud. Its near-infinite scalability means your business 
can develop applications with less lead time, and without having to worry 
about capacity. With Windows Azure, your business has the power to 
innovate, unhampered by infrastructure limitations. That's Cloud Power. 

Find out more about our cloud-based platform solutions. 

Microsoft.com/cloud/azure 


Scan our tag or 
text WIRED6 
to 70700.* 

Get the free 
mobile app from 
http://gettag.mobi 




“Standard messaging and data rates apply. 



















